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Background ' . .,

’ The Workshop wax,  ,.uize.u b = S.cience Society of Thailand and-in ct)llaLafatmn
with Regional Office anc ' A-jur '~ pe-  Educational Innovation for Development. It was
held from 24 August to 2 "o 1 195 The inaugural session was held at the Unesco office -
in Darakarn Building ancis h- « nt +vorking sessions were held at the Bangkok Science

- Museum. ) : ’
, Objectives .
s The main objectives of the Wnrkshcp were 1,0 : : ' -

(i)  discuss the role of out-of-school scientific activities bat.h in farmal and nonafnrmal
education programmes; :
(i). énable participants to exchange 'experiences in the planning, organizationy and
' eva]uatmn of out-of-school science activities by young people and develop necessary
guidelines*on these aspects;
(iii) .identify trends, problems and issues related ta uutiufischaai scientific actwltles,
(iv) outline the contents of a trsmmg handbci‘:k on the t:srgamzatmn uf aut—nfaschunl

— science activities. .
* -

Pnrtlc;patmn . - .

" Fifteen participants fmm Australia, Bgngladesh China, Indla, Indnne31a Malayms ;

Nepal, New Zealand, Paklstan, Philippipes, Republic of Korea, Singapore, Sri Lanka, and
Thailand attended the Workshop.

In addition:the Vice-chairman of the ICC for South East Asia, three staff members

from Unesco and some obsefvers and resource persons from local organizations also

attended thd Workshop, The list of the participants and observers is in Annex I. )

Inauguration , N - .
- The’ Wnrkshc»p whs maug‘urated in the morning of Tuesday 24 August 1982 by His
Excellency Dr. Kasem Sirisampan, Minister of Education, Government of Thailand. The -
participants were welcomed by Dr. Kamchad Mongkolkul, President of the Scienre Society |
of Thailand which was followed by a statement by Mr. ‘Raja Roy Singh, Assistant Director- -
General, Unesco Refional fo' ce for Education in. Asia and the Pacific, and a report by
Dr. Twee Hnrmchgng, Chairman of the Warkshﬁp Orgamﬁngﬁbmmmtee The text of addms

,is in Annex 1I. -
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+ Officers of the Workshop _ - i ,
I the first plenary session the participants elected Dr. Mubarak Ali Ak;h%gd (Banglaf:leéh)
a5 Chairman, Mr. Boonreong Kac-sa-ard (Thailand) as Vice-Chairman, and Dr. Michael Gore
(Australia) as Rapporteur of the Workshop. Dt. Pisarn Soydhurum acted as Secretary of -

,the Workshop.

h )

Venue .
. The,Wgrkéhap was held in the Geodome of the Bangkok Science Museum. This
provided a very "good environment for the participants of the Workshop because durigg"
the period of the Workshop the museum was having an Asian Science Fair, as Waugas{a
.number of programmes for school children both ffom the city and outside rural areas. This
setting enabled the participants to have a first hand experience of planning and grgéniza?'
tion of out-of-school sciept:fic activities. T

- B L
¥

" Method of Work: ; :
Prior to the ‘Workshop each participant llad been requested to prepare a discussion
papér containihg a general description of the various on-going out-of-school scientific
activities fﬂ'l,‘ young people, both in the formal and non-formal ed’ucsitinn programmes; short
write-up of one of the major out-of-school science activities either organized by the participant
or in the organization of which he played a key. role, particularly covering aspect auch as
plonning, objectives, organization. evalufition and outcomes of the activities; and pr@ﬁlems _
and issues being faced in planning, designing and organization of such activities and the
attempts that are being made to solve these problems as well as the new trend in regardto
such activities in his country. - . . o
“ I the first plenary the Workshop bad vhe benefit of listening to a Key note address by
Dr. Sanga Sabhasri, Under Secretary of the Ministry of Science, Technology and Energy in
. Thailand. In the subsequent plenary sessions, two more papers, ‘one on “'The Global View
of Out-of-School Scientific ‘Activities’’ by Dr. G. Teterin, and the other on ™dut-of School-
" Seientific Activities in Asia and the Pacific Region-The Rationale and an Overview™ by
Dr. M.C. Part were presented. * _ - :
In five pleniry sessions the partici;:g:gts._ presented “their papers to ghare their
experiences; the highlights from these papers are given in Chapter II in this report. The -
presentatiops were followed by general discussions during the next two plenary sessiong to
identify the’ main trends and delineate major problems. and issues with rggardsﬁihé
planning, organization and implementation, and evaluation of such activities. The Workshop
then divided itself into three groups, and. prepared the guidelines. on the above three
- aspects which were thén ‘deliberated by the Workshop in a plenary session for finalization. :
'In the subsequent three plénary sessions, the Workshop prepared the outlines”for a ’
"handbook for training of key personnel in out-of-school scientific activities. )

s _ ‘ Y /



The participants of the Workshop had also the benefit of field trips to the crocodile
farm, orchid farm; ﬁiushmgm cultivition nursery, zoological garden,-and viewing a
planetarium show, as well as a Visit to historical and cultural places in BAngkok and nearby,

In the last plenary session, the Workshop considered its draft report and following .
some modifications it was adopted. ’ . . ’ .

-
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Thls cghapter ci:nt.s.ms summaries uf the reports pl‘mﬁdéd by the partlclpants attendmg
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activities. =

AUSTRALIA ) =7 ) .
= : g -
Out-of-School Scierfte Actwit;es in Australia Using the ‘QUESTAGDN‘ as\an Exmple
nf a Recent, Innmrntwg Devglnpmgnt - ’ , i

i

e

In the, paststen yearsg the scape and magmtude af out-nf—schnol science aeﬁvmes in
wc:rld . : . b

Co-ordinated educationial activities associated with zoological gardens, museums,
bntamn:a] gardens and field centres have steadlly mcreased Therg ha.s been a pranaunced

esca.la.thn of hands—oﬂ actlvmes
One véry exciting project which has emerged in Austrdlia in recent years was laum:hed
by a Spevial educational innovations programme set up by the Austraiian Commonwealth
Schools Commission. - . .
mamiy at prSEﬂt wnth the physical sciences and itis beheved that itis the ﬁfst uf its kmcl in
~ the Southern Hemisphere. The centre was opened on an experimental basis in September
1980, : e
At present, the ‘Questaf;un is not opedto the general pubhc and is almost excluswely
used by organized groups of school chlldren who are visiting the centre in numbers up to
600 a week from all over Australia. Co _
The great strength of the ‘Questacon is fhe way that its hands-on exhlblts have :
i‘oved ‘thenselves capable of stimulating ini” the students an interest and awareness in
scientific and' technological principles. They find that interacting with the exhlblts is both
exciting and entertaining, a; qd the ‘Questacon’ staff make a particular point, gf trying to
take the mystlt:lsm out of sclgmf.e by showing visitors the evquday applications of scientific -
cancepts : . . ) .
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The ‘Questacon’ was a drawing board dream in 1978; began operating in September
- 1980 with only 15 exhibits, and by February 1981 this number had mcregsed to 30. Today
the ‘Questacon’ has over 60 exhibits. v

The ‘Questacon’ is housed in an old school bmldmg in the middle of Canberra. One of
the most exciting aspects of the cgnne apart from the exhibits, is the ataff, The Explazners
as they are called, are secondary and tertiary studeiits, who attend a special series of training
lectures given by staff members from the various tertiary institutions in Canberra.

The ‘Questacon’ caf truly be said to be a sciance centre which is, “‘of the students, by
the students and for the students”. The student Explainers mix infqrmally with vigitors
to the centre, answering questions, Explammg how to use exhibits, and generally promoting
‘a friendly and relaxed atmosphere. In this way, thé Explainers not only further their own
scientific understanding, but they also promote their own skills in human communication.

During 1982, the ‘Questacon’ came under consideration by th= Australian Bicentenary
Authority as a pﬁssible"sciéﬁtiﬁe project to mark the 1988 celebrations. If this comes t&
. frmtlon, it will mark™a major turning pmnt in the development of the centre.

The Questacon has been described as the most 1mag1natwyaﬂd mnovatlve project
currently existing in Australia aimed at stimulating an-interest and awareness in science
and technology. Thé‘Questacon” has set otit to demonstrate that science and technology
are fascinating, relevant and a necessary integral part of our modern society.

The centre has come a long way in the thiree years since its inception and :this has’
been partly achieved by the combined efforts of Australian scientific organizations and
many branches of Australian commerce and industry.

With a sm’ular rate of development in the next three years, the Questa::un will
undoubtedly ¢ome to have a far-reaching effect on the way in which many Australian
students will approach science and te::hnolngy, because interactive science centres all over®
the world ha¢e-demonstrated they have the capacity to Stxmulate in people the desu'e to find
outsfor themselves, and thls is embodied in ‘the name ‘Questacan which mes.nsk ““to seek”

and ‘“to st‘udy"

BANGLADESH = . | N S
Introduection * . - ' : f\

The Government of Bang]ade;n has given hlgh priority to science Edu::atlgn in- order
to create Skllle& workers for the developmept of the country. It haS, therefore, became

_ imperatiye thatalong with the formal educational system, appragnafe programmes for the :
non-formal scien¢e education should immediately be undertaken in order to educate the
vast number of illiterate people -so that the ccmntry may attain self-aw uuéncy and look

forward to abetter future in all respects. - o .

Out-of-School Science u:,atmﬂ Programmes _ v Lo
A wide variety of non-formal educational attivities sponsored by various Ministries,

LY = - . .
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. : . _ : -
publie, private and I’.‘.o-DpEI'atIVE agem:ies, organizations and ‘even individuals now exist.
The cnntents are flexible and varied: accordmg to the immediate requirements. All these’

&
*

v programmes include out-of- school children, youth and adults, irrespective of age.
Some of the organizations and media concerned with out-of-school science activities
aire : Museum of Smem:e and’ Teehrmlngy, Smence Clubs Mass media; Community Schools;

Museums - ' » ' -

In a developing cnuntry like Bangladesh, the Science Museum plays a vital role in
educating the out-of-school children, youth and adults.

Some cf the main ob]ectrves of the Museum are : to dlsplay ExhlbltE, to perthE an

IR smentl-‘ats a.nd to co—crdmate encourage and helg the science clubs

These objectives are achieved in the following ways:

Denionstration lectures: Asin most of the high schools science educatmn suffers
a lot due to lack of facilities for exp*nmenta(tmn, the Museum arranges easy to perform
expenments and various demonstration aids prepared from locally available low-cost materials.
The demonstration lectures are delivered on suitable topics included in the secondary or
higher secondary science syllabl Demﬂnstratcrs and experts are also sent to schools for
mpp]ementary lectures ’

3 Eupular lgﬂtures and ﬁlm shows : Lectures or film shows'on pcpular science topics
are arranged in the Museum regularly. L .
- Co-ordination of science cluh activities: A major rolé of the science museum has
been to encourage science club activities. It provides expert guidance and workshop facilities o
and is currently co- Drdmatmg and helping about 500 science clubs all over. the country. The

museum has published pnoks relatmg to science club actj fities and made suggestlons abuut :

the best kind of exhibits develcped by thé science- club . .
. Skynubsen?atmn programme .: There ig a reg‘ular programme for- observmg
celestlal bodies, lunar eclipse, solar spots and eclipse thraugh a reflecting telescope .. -
L:hrary-pubhcatmn and workshop : The Museum of St;lence and Technology
has estahhshed a library which is available for amateur sclentlsts It publishes regular smEnt'lﬁo\
booklets and journals. A small workshop cgn51st1ng of eléct'ri‘cal mechanical, electromgs
and phatagraphlc sections helps amateur, sclentl,st.s with. theu‘ prajects The Museum also -

organizes various national and mternatmnal wcrkshups and semmérs M
Science exhibition : Selected E&hlblts, models arnd pro;ects made b}r amateuf

smentlsts are dlsplayed by the Museum - _ -
: : ¢ ) . | o

E




-

About 500 science clubs are currently functmmng in the country. Sm‘ne are assumated
with éducatmnal im\tit‘utmns and same, mdependent Local sclem:e teachers or: smentlsts -

. economic lmsortance

. The Role of Mass Media
, N&v@apers radio and TV are very effective in the chsﬁemmaﬁén of &f:lenbﬁc' lmmvledge_
Regular radio and television sclentlfic prugrammés are becoming more and more popular.

) 'I'he Gummumty Schools o : ' : St »
The Government has recently started a scheme for the establishment of community
schools at thana level in the country The objectives of tm's,,séht)ol is-to establish linkages
between the community and schml and tofunctionas a centrs for the develﬂpment of skilled
- manpower. Trade courseson agi’icultllre, housing, elementary mechanics, food preparation-
" preservation, knitting and emBdeerkafe proposed to ks offerﬁd The courses will be in
madu]ar form and each trada course will be of 4 to 6 months’ duration. The s&ience and
technulagy c@mpﬂnent will be a built-in part of these courses. : v - .
*National Science Week o . . d */ -
SEIEN‘:E exhibitions can promc?te SCIEntxﬁc interest and curiosity, thus enabling the ~
people to look at their problems with Si:l_,entlfic; rationalism, make theicown observations, -
tackle their own p'robliemsi and éncoﬁfégné independent decision-making. With this
phﬂosophy in mind, a science movement known as “National Science Week" is being observed -
S gvery year throughout the country, under the sponsorship nf the Science and Technalogy
; Division of the Government. i,
The objectives of the National Sclenc Week are:to deve‘fjp smentlﬁc lltera‘!:y" tS
encourage students’ creative activities; to encourage the ‘usz of indigenous materials; to°
T'éncdurage science clubs and associations; and to search. for young scientific talent. . -
The aetmtles of the Science Week are organized at the subdmsxéna] and central level
Exhibitions-concerned with differepgt aspects of sclem:e are orgamzed by ‘the young
seientists of different’educational institutions and scigi¢e clubs and innovators.
From the little experience, it ¢an be inferred that the National Sciénce Week is playmg
a ﬁt&l role in pogdangng: and makmg the frmf.s of science and techﬂﬂ]cpgy a@ble to all.

=

e

anblams and Tssues ’ . T T . -
l Smce the start of the Natlonal Sclem:e Weel{ in 19" 78 1t has been found th:atfqnly the
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are not taking part because of accornmodation preblems, poor finaneial support, lack of
motivation and supervision, and inadequate workshop facilities.
&

Problems and Issues in Summary

— Proper attention is not being given to the organizations concerned with out-of-
school science activities.

— Lack of co-ordination amongst all these organizations is a great handicap in the
attainment of the expected results. .

— Periodic survey, assessment, evaluation, expert-guidance, motivation and supervision
are not being made on time. :

— '%h«:rtage of tramed experlencéd and skllled teachers and experﬁs madequaté— ’

maintenance wgrk, are other problems, -

CHINA (People's REplllth of)

* Close collaboraticn has been established between the central and local governments,
and between communities and the schools in order to develop scientific activities for young
people. —

A Nationa! Leading Group for Young Peoples’ Scientific Activities was fo --ed in
June 1981 to work out the programme of scientific activities for young people; identify and
solve pmblem involved and make proposals to the government; Drgamze national activit.es
and meetings to make possible the exchange of experiences; commend leading agencies and
individuals in this field, and stimulate international exchange. Similar groups have been set
up at the provincial, municipal and regional levels. Apart from these groups, each of the
‘Chinese Academic Societies has set up a committee for popularizing science to help young
people in their out-of-school scientific activities. Young amateur scientist associations in
different disciplines enable members to obtain instruction and guidance from pmfessmnal
scientists and technicians. On the basis of these local associations, the Chinese Association
of Instructers for Young PEOp.ES Sclené}f c¢’Activities was founded in 1981.

Scientific activities in Chma are organized in various forms. ~Apart from the more
usual forms such as science exhibitions, summer science camps, science contests the following
are some of ﬁ'}ne innovative activities:-

' 1. A movement called ‘“Love for Science Month”. During thé month, pupils in primary

and/middle schools are asked to undertake several “one-thing”’ study, e.g. a study

about one SCIEntlEt one book dealmg with science, one phennmenon, ene science

- ' artifact. These activities have greatly helped pupils to get a::quamted with knowledge
in many different aspects of moderr science and technology. '

2. Team programmes oriented towards young amateur scientists. Places outside

schools specifieally built for amateurs, such as children’s palaces, children’s homes,

stations, for children’s out-of-school activities and spare-time sports schmls serve

R 2
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as centres in which training classes are run for science instruetors and from which
amateurs may get guidance. ] -

3. Chinz has begun to set up centres functioning as bases for out-of-school activities

and as centres for guidance and research.

The principle which guides science activities for young people is to foster among
vouﬁg penple the ne-‘:essary Eemperament and attltudes to Enjoy and rnake use csf science
to mske use of b&l{‘: sx;:enbﬁc Imowledge and techmcal slgjls observmg thmlcmg and pmg'
and f05termg scientific approaches for seeking truth frem facts, a ngorous rnetlculaus and

Because of the vast area c:f Chma the activities in some remote areas have developed -

comparatively slowly. There exists lack of equipment, facilities, locations, funds and instructors.
Theoretical research on scientific act;vmes for young people has only itarted recently.
Some cf the problems to be solved are :the relationship between curricular teaching and
extra-curricular activities; the rcle of scientifie activities in bringing up g new generation of
stientific and technological personnel; how to conduct the activities in the countryside; how
to combine popularization with the raising of standards. Much more experience is neaded
to.improve and promote scientific activities in China. :

AKISTAN . )
Beaﬁng in mind the signif cant fcle of science and teahnolcgy in the sdvantement of

science lnStl”Ll[:tan in the r:cmntry on the oi:}‘ieri the Gnvemment of Palsnstan, in addjtlon to
providing facilities for formal instrucgion, has introduced from time to time, various non-
formal means fof the perDtiOﬂ of science educatiorl

to only a fragt:mn of the Pcpulatlon, the awareness of science among the masses depends
much on the scope and effectiveness of the non-formal sources.
In the 1979 national educational policy statement on science education, it has been stated
...In view of the vital role that science education plays in national development, it
ha.s been decideu that a National Centre for Science Education will be established to
. improve science teaching through research and innovations and to promote and
p@pujaﬂze science and technology among the masses through science falrs, museums,
film, ete.’ :
It is expected that the Cegﬁ’e will provide a t;c:-orﬂmstmg link for the organizations aud
mstlt‘uhons presently engaged in formal and non-formal science education activities.
~ The Pakxstan Assamatmn fnr the Advgncement af Smem‘:e (P; ,,S) thé Smentif’c

(PASSP)? the Instltute of E]Ei‘:tﬂ[:a] Engmeers (IEE), the Paklstan Medzca,l Ags;aciatlon

14
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(PMA) and some other similar professional associations all provide forums for lectures,
conferences, annual meetings ard occasional seminars. A monthly journal called ““Science”

. has been published by the PAAS regularly since 1972.

A 3cience Club exists in Karachi Under the patronage of the Science Society of Pakistan
(SSP). This society had its latest science exhibition in the summer of 1981. ) v
_ Puring 1281 2 seience fair was also arranged at the National Museum of Science
Technology. Also, during October of the same year. the Electronics Society of the Engineering
University Students put on an impressive display of student-built electronic and electrical

and

projects.

The Pakistan Science Foundation (PSF) which oversees and provides financial support
to the various societies and associations in the country is involved directly with the esta-
blishment of the first Natural History Museum. ’ )

A Traditions have existed in selected high schools, mostly located in urban areas, public
schools. cadet colleges and colleges and universities of running science and hobbies clubs.
Initiated by a few talented and interested individuals, these clubs have remained active as
long as those students were in the institution. With Some assistance from their teachers
and one or more of the science organizations of the country, they have successfully presented
exhibitions, conducted seminars and arranged lectures. '
programmes, e.g. ‘‘Science Magazine”, “Science Club”, programmes for farmers and on
health and hygiene, science quiz shows. Document ry films are also shown often which are
popular among tﬁgyﬂungﬁ people.’ ! ‘ ' :

The newspapers also publish articles on scientific topics of general interest, written

‘mostly by professionals, but for the general readers to comprehend.

Whereas the Government is keen to promote activities directed towards providing and
ensuﬁﬁg formal and informal educational opportunities for 41, the population growth rate,
currently estimated an alarming 3 percent, combined with the resource constraints of a
developing nation, have continued to pose a massive challenge for the planners.

Inspired by the success of a previous large-scale scjénce exhibition held at Lahore in

' i?ﬂéi the Pakistan Science Foundation offered financial and material support for organizing

a large-scale science fair involving school as well as college students’and also other science
and technology professional organizations. The objectives of the fair were:
— To introduce science to #MMdents, teachers and the general public in a manner that
" fascinates them;
— To make people conscious of the importance of science and technology, and to
highlight the overall challenge that science poses to talented minds; ‘
— To provide visitors an cpportunity of observing the work of scientists and others in
scientific professions; )
— To induce and encourage the young students in the development of innovative
- seientific models.
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The f’ai’r was held at the ‘*Jaticmal Museum of ‘;’u:lence and TEcthIGgy in Februan

elex en pmfessmnal Qr‘gamzatmm partlmpstmg Altugethe;, there were 339 madels experi-
mental units and individual science projects presented '

The daily programmes included science film shows, popular science lectures and
discussions, and display demonstiations, Over 100,000 visitors of all kinds. e.g., stbdents
te:agchers parents, etc. attended the science fair.

In retrospact, there are a few points that need to be kept in view w "IE‘II planning for a
future activity of this kind: " -

— THe large number of daily visitors (7~ 8 thousand over a six-hour period) was far
more than the Drg‘aglzers had hoped for. Frequent crc wding of stal:s kept genuinely
interested visitors from benefiting fully; - -

— The presentations generally reflected not only the effort of students but also the
level of interest and ability of the respective science teachers in this type of activity;

— There was no'common theme that would have inspired innovation, originality and
anpetltu:m .

— The fair was primarily organized for the students. Hundreds of thousands of
ycuﬁgsters Whﬁ stﬁve to make a }iving thrﬁugh scientific and téchnn]agical skills

the actw:ty -
— The fair failed to stimulate other organizations in the country to promote similar
activities; -

= Although the fair prt::v.ded young men and women with an excellent opportunity
for an out-of-school science activity, yet, it appeared generally, that very large
segment of visitors preferred socializing rather than showing interest in the effnrt .
— The science films and lectures attractéd few people.

INDIA
Out-of-school science activities are supplementary to’ classroom teaching, and are

tailored to the abilities and interests of pupils.

A large number of such activities are organized in India, such as Science Clubs; science
fairs and exhlbztlons’iﬁ science museums; fields trips; environmental education; non-formal
education; working with community; and mass media and distant learning, a few of which
are listed and described below.

Science Fairs and Exhibitions : .
Science fairs and exhibitions are organized at four levels, i.e., school, district, state .

and national level. These exhibitions are sponsored by the National Council of Educational

Research and 'I‘rammg (NCERT). The National science exhibitions are held at New Delhi.

T
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Science Museums : _

The main objectives of science museums are to help young people tc understand the
concepts of science. They also help schools by promotinf activities with equipment and
specimens which are otherwise difficult for a single school to procure.

Science museums are available to only a few schools. Duringthe last decade, a couple
of museums of science have been created. A National Council of Science Museums has also
been established with its h%dquarters at Caleutta. A brief description of a few important
science museums is given ‘t:eh:w ; ~

(2) Vikram Sarabhai Community Science Centre, Ahmedabad .
~_The Centre is one of th the pioneer organizations in the country providing a variety -
uf out-of-school activities in science for students, teachers and community. It has a team
of highly qualified staff which acts as the catalyst for various programmes such as the
development of new educational materials dealing with the problems of primary science
and mathematics; environmental studies; integrated science; science learning improve-
ment programmes through enquiry; mathematics laboratory; teacher orientation;
“#nd designing and development of teaching and learning aids. : )
The Centre has set up a sciencetplay-ground : where children get a glimpse of science
t}u%g‘f play toys, musical pipes, sand pits, water pond and evolutiorr pillar.
.(b) Nehru Science Centre (NSC), Bombay
The Nehru Science Centre has been established by the National Council of Science
Museums, India. One of the most important and attractive part of NSC is a ““Science
Park” for children. Setin green surmundmg‘s, children in the science park have exhibits
involving time, motion, energy, %Dwer and work. There are raiiway engines, tram:cars,
aeroplanes, steam lorries, a wind milland a sundial. There are birds, animals and fishes
to acquaint children with nature. T
The Nehru Science Centre also organizes extension activities such as science
extensu:m in mral a.reas, ﬁlm shaws, science qm:a contests ('bcth Qr-a.l and wntten), science
sky ubservatmn progfamme. astrnnnmlcal camp, popular science leet‘ures, sgeclal
science film festwals, aeronautlc mc:delhng pfugi-amme, training camps for under

(c) Nahonal Museum nf Natural History, NEW Delhi

The National Museum of Natural History is a unique facility designed to serve the
general public. Jt provides opportunities for people to acquire direct experience in
understanding the fascinating world of nature, the delicate inter-relationship among .
plants, animals, and the environment and the need®o develop the new approach and
ethics towards our natural environment.

The museurn organizes informal activities where students can handle and examine
the specimens to interact with live animals, to participate in ::reatwe activities such
as modelling and painting. :

- 17 -
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(dj Visveg;ara;ga Industrial and Technological Muszuia, Bangalcre .
Visvesvaraya Industrial and Technological Museum, Bangalore organizes the
~*  following activities - motive power gallery (science museurg); téacher’s training; hobby
centre; students’ science seminar; scie.?ce quiz; science fair; exhibitions: science
demonstration lectures (on request); mobile science exhibitions; and film shows.

Field Tﬁps

universxtxes and sehnals ﬁatmnal museums, a,ﬂd science g!ubs. . \

Environmental Education :

The National Council of Educational Research and Training has developed an
environmental education programme for the school age going :-hildren from Class 1 to 5. Itis
using the environment in teaching and understanding of science concepts as the main platform.

Non-formal Education :

Non-formal education is imparted in selected centres instead of schools. The centres

~ are managed by a single teacher, and there is considerable scope for teaching of science

in the centre. e
Mass Media and Distant Learning :

During the last decade India has entered the space age and the _concept of distance
learning has arrived. Science is effectively brought nearer to young people and society
thmugh radio broadcasts, satelhte telewsmn prcsg‘rammes the pubhcatmn nf science Jaurnsls.

currespandence courses foered b A Regmnal Call;ges Qf Educatlcm,

National Science Exhibition : - _

Science exhibitions play a very important role in education. Scientific understanding
is obtained only when students themselves develop a keen power of observation and analysis
by conducting scientific experiments. The more the students learn about science and environ- -
ment the better grasp they nbtam about the laws of nature (

els.

The states select Exhltuts fram schcm] and dlstﬂct level science exhlbltmns F‘rcm these
itemns entnes are ma&e for the state exhlbltmns Selected entries from the state exmbxtmns

_Objectives :
/; The objectives of the exhibition are :
(i) to develop a scientific and creative attitud.:; -
(ii) to create scientifi¢c environment among the students;
(iii) to motivate the ;éjdehts to experiment for themselves;
(iv) to develop oﬁﬁnﬂ thinking.
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INDONESIA : ) .
On-going Qut-of-School Scientific Activities
Out-of-scheol seientific activities for young people have entéred the Indonesia scene

onlv recently. Currently the Indonesian Institute of Sciences in coll shoration with science

. teachers in Jakarta and the National Television Network is Drganizmg 2 science contest to

sience among high school students. The contestants are grouped into seven
clusters dep-;ndlﬂg on the subject area, namely, sbcial science, applied technology, electronics,
physies, chemistry, biology and mathematics. The topics for research are given and communi-
cated via the television prugramme to the contestants thmughaut the country. Participants
submit their resezrch projects to a committés in Jakarta. The best students are then invited

" to Jakarta fo ex pose their TESpEEt]\"E projecis to an examining committee. This year-more

than fourteen hundred studeﬁts are partlcpatmg anu of these 55 have been invited to Jakarta.

The other activity Drg:imzed by the Ministry of Edur:atmn and Culture stems froman.
entirely different phllasc»phy The contest is open toall yoang people between the ages of 12
to 21, irrespective of their educational background and status. The topics are completely of
their own choice and participants gan choose whatever problem they think is worth investi-
gating and is likely to produce worthwhile results within a reasonable time span. The paper
is submitted directly to an organizing committee in Jakartza. An examining committes of
12 members is appointed by the Minister of Education 2.nd Culture each year, consisting of
prom.inent scientists from universities and research institutions. Between 5 and 20 are chosen,
and the respective young scientists are invited to Jakarta to be interviewed by the examining
committee and winners are then 5§lectedi The results are pubhahed in the press.

choose thenr own ra 'aea'*ch pmhlems Experlence mdlcates that the young‘ smentists qmte
often see problems which have escaped the notice of their senior fellows. An example is this
year's :-et‘nnd prize winner—-a 15 year old girl from a _small village in central Java. A small
insect "Orayia micans) apparently had fascinated her beéause of the fact that it moves.
backwards Thé Ioeatpeople have named it ‘‘undur-undur”, meaning moving backwards.

She wanted to learn why it behaved the way it did and after studying the structure of its body
she found at least six reasons why this particular creature preferred to move backwards.
She studied how this creature trapped its prey by creating an inverted cone in the sand.

She investigated the speed of its movements both forward and backward using & pair of
transparent rulers clipped together by elastic so as to align the direction of movement and
at the same time prcwldmg _;er with a readable scale so that she could read the coordinate
whilst synchronising it with her stop-watch She made 4 comparison of its speed in sand,

‘ and on dry, wet and slippery surfaces. She observed that in cfeatmg its nest-cone the creature

always moved backwards in a ““counter-clockwise’ fashion, althaugh she’still could not

‘explain why it never did it the other way around.
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This spontaneous eifort would never have occured if one had restricted the topic of the
contest to what the teacher or organizers tﬁau;;ht to be a good research problem.

Another element that is also important is the selection of the members 5f the examining
cnmnuttee wi‘uf:h should consist of pmmment scientists wgrkmg in umvefszﬁes and r'e;:eafch

students one neeﬁs tD have the bnsg scientists as Judgés The first year experience show‘ed
how little the community understood as to what the word science meant. As the papers were
submitted directly to the organizers 4t Jakarta, they had a fair knowledge of what science
meant to these young people from vd#xious parts of the country. Although in the first year,
due to 2 very intensive campaign, a large number of papers (more than 800) were received,

the majority contained *“‘unconceivable logic”, which was far from what the organizers had
expected (or assumed). Reading those papers, members of the examining commiftee, namely
the scientists, becafne exposed to the “‘real life”’ that exists outside the university campuses
and research institutions, where peopie speak a different science language.

A campaign had to be mounted and in the successive years members of the examining
committee gave talks in provinces to pave the way for the successive years of the contést.
The path has not always been smooth and in terms of numbers of participants the number
never exceed that of the first year. In terms of quality, the efforts have slowly begun to bear
fruits. The organizers are confident that. scattered throughout the country, there are young
;enple who are »\nllmg to devote thElf time, Energ} and scmetlmes fm:mey in sclenbﬁc resean:hs”

T?le terd element that is 1mp~aftant is the communication network The supp-ort given

by the mass media in introducing the winners to the public has created an entirely different
image compared to the past. If several years ago the suciety ﬂﬁl%f&cognized youth festivals

-in sports and arts, now they are beginning to realize that research and science is not only the

business of a small group of highly trained people but can be cultivated®at an early age and

‘even mthcut attax:hment toa formal educahan system

in the annua] Eumpean Young Scxentlst antest asan mnted guest. Sc: far there hava been
two occasions where the winners were allowed to participate in that Contest. This has helped
to gauge whether our young scientists have reached the necessary standard required of them
to participate in international contests.

Locking back at the history of how science is known to the Indonesian ALoramunity,
there has been an ‘imbalance’ in its development. In the past science has been imparted
mostly through schooling so that what had been communicated was mainly the “products”’
of science. Students weie taught about scientific findings in the hope that they could use this
knowledge to improve their quality of life. Even when teaching practxte,s in schools were
unpmved to encaurage more af student parﬁeipatign it was fcund tu be still highly desig-néd

; o
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This contest it is hoped, can serva to remedy the ‘imbalance’ by providing an opportunity

to do science by working direatly through research. One problem that is being faced is the
‘Jack of means to communicate what is cansidered to be good scientific Work to thesge yourg
people. So far it has not been possible to find a baok on methodology of scientific research
which would be appropriate for the young scientists. Most books’on the subject are ! likely
to be “dry’” and “‘too abstract’’ for these youung scientists. Perhaps by exposing them to'good
" research work repeate@ they would eventually grasp the rules of fiie game in scientific
research. A step that has been takenis to publxsh the ‘research project of thie winmersand to
distribute them to the school libraries.

NEPAL
Out-of-School Scientific Activities

The Natural History Museum of Nepal, -has iaunched several out-of-school scientific
activities for young people, both in the formal angd non-formai education programmes. One
such activity is the organization of mobile scienge exhibitions in outlying districts every year.
So far it has travelled to 16 separate districts. - Another activity conducted by the musevm
is the use of local materials for science teaching in schools and to train Leachers to prepare
displays from local materials at low cost in order to creste public interest in gtence %he
museum has also trained many young graduate students. to participate in village activities
in remote areas of the kingdom.

The Natural History Museum has been organizing annual seientific exbxbltlons on
‘World Environment Day (5 June). In 1980, the museum displayed Himalayan pheasants
barking deer, red panda aa;&ther interesting specimens showing the need for the conservation
and management of wild life, forests and the significance of biological control in the meintenance
of ecalag‘lf:al balance and preservation of the environment.

To mark the ocecasion of the National Education Day, an exhibition was args:;med an.di
more than nine thousand people visited the exhibition, where nearly eleven hundred specimens |
of birds, representing five hundred and fifty nine species of Nepal birds, rare specimens of
butterflies, moths, and more than a hundred herbarium sheets were on display.

The Royal Nepal Academy organized a science exhibition to mark its Silver Jubilee
ceremeﬁj& This exhibition was the first of its kind in Nepal in which several govefnment
and semi-government organizations, in n,ludmg the Natural History Museum, displayed
different aspects of their scientific activities. - -

On the occasion of its 23rd anniversary, a science Exhlbltlon pfogramme was also

. organized by the university. -

From time to time the staff of the museum dehvers lectﬂres to science teachers of lower
and higher secondary schools in dlfferent districts of the l-nngdom The Natural History
Museum has also promoted the establishment of the Nepal ‘?’EE';EE Club whml‘\ is a group of
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Enfhusmstm young students from chffg srent Lampua:z; of the kmgdam and has Iéunched a
series of out-cf-school scientific activities. -

Activities Organized for the General Public

The mobile exhibition prﬂgl'am%'le has been considered one of the rna_]af out-of-school ,_
science activities in Nepal. An important objective of the mobile exhibition is to introduce
the natural heritage of Nepal to the studenss as well as to the public, thereby combining
theoretical knowledge with practical éxamples of the syllabus-related specirnens.

Problems and Issu / .

To launch mnhlle exhibition prng’rsmmes\n remote areas, is difficult. In spite of
problems the museum has run such programmes every year sm:e 1977. Sarne of the pmb]ems

- experienced by the museum staff in"such activities are :

a)} Lack of well equipped museobus.

b) Limited and untrained manpojver.

¢) Lack of audio-visual aids. .

- d) Safe and proper traﬁspgrtatmn &f exhibits.

e) Lack of prdper communication facilities.

f) Lack of suitable sites for exhibition.

’o) Limited funds.

i

LY

NEW ZEALAND
There are a range of out-of-school scientiﬁci activities currently existing in New Zealand.
Field Trips :
Most senior primary and second‘ary classes conduct af least one fi Eld trip each year.
These musdt-have specific aims related to some aspect of the curriculum that cannot be covered
at school, such as forest studies, climate, soils, geography or geology. The teacher plans a
" programme, includiné’- aspects of safety, and the children practise safety skills. Approval
from the local educational authority is needed: An adult/child ratio of 1 to 6 is required.
They are usually housed at field lodges, some of which are owned bi{ groups of schools. Some
lodges have a teacher permanently stationed at the lodge. Ohe-day ﬁeld trips are also arranged
which require orily the headmaster’'s approval.

X
Education by Correspondence .

Students living in remote areas of the country are serv&d by a very effective Corres-
pondence School based in Wellmgton The children, both primary and sgcandar_v, work
from set “assignments’’, sent regularly by mail, under the guidance of their parents, and
supplemented by radio lessons each morning. Their work is then sent in for comment and
assessment. Hence their science lessons are covered in their homes, by using the assignments,
text books, kit-sets of apparatus, and their 'lnes.l environment.

A}
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Musenm and Allied Serviees
There are over one hundred museums, two zoos, one marine mamrmal zoo, aviaries,
and aquariums. Whereas at one time, children wsre not admitted to museums unless

accompanied by an adult, they are now warmly welcomed. The main museum and zoos have
'specially trained teachers attached to them to take schtml EEI’EIES and the Weﬂmgtnn Z00
includes a special classroom complex. One modern pleasing trend is that c:hddren are allowed 7
to handle and use exhibits. The main museums also prepare special i joan cases of items,

illustrations, and replicas for loan to schools or groups of schools. . w

Children’s Agricultural Clubs
Many schools, both urban and rural, establish Agricultaral Clubs to encourage children
_ to adopt and care for suitable small animals at home. They are also encouraged ta start small

home.gardens to learn horticultural science and also to prmfe food for the home table.

~ Open Days

The various dnnslcms of the Department of Scientific and Inqustnsl Reses:ch (DSIR),
the Ministry of Agncu]ture and Fisheries, the New Zealand Meterological Office, and the
Universities hold regular “Open‘Days”, where the general public and school parﬁes are invited
to see displays in the various sechons which are explained by the section st?gff

Conservation Organizations

New Zealand has h:mg been gealologcally isolated from other land masses and has
therefore develgped unique flora and fauna (i.e. plant and animal speczes) These have suffered
sevérely at the hands of man especially since European-set Wement.

Fortunately many organizations have been formed to study and help protect the
remaining invaluable life forms as much as possible. Probably the best known and active of
these is the Royal Forest and Blrd Protection Scciety, formed in 1328. More recently the
Government has established the Commission for the Environment that is sifeady enenurag‘mg

people, especially children, to study conservation techniques.

Science Fairs .

_ Science Fairs or Science Exhibitions for school chﬂi-en are becnmmg a world-wide
trend. A science fair helps creative abilities of young scientists to be highlighted, and to show

how science may be applied to solving the problems of the eve’ryéa} world. They generate

interest, enthusiasm, knowledge and experience in S{:IETItIﬁL‘ research, both in the participants

-and in the v1s:tm" to the fair. ‘

Wellington, has held Science Faxrs for thg last 18 years, the first being held in 1964
Auckland held their first fair three years earlier. The initiative for establishing these two
fairs came fromn the local Scignce Teachers’ Associations.

‘The first hurdle in"tlfe case of the Wellmg’ten Science Fair was to raise the required
amount of finance to fund the fair. A mailing list of the Wellington Manufacturers’ Association
wias prepared and all its mernbers were requested for a dag‘atmﬁ'tg help the project. The

€ 23
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rules specified the maximum base size, measures to ensure safety, to avoid anrioyance to
people’ da’mage to pmperty, ;nd to ensuré care of any aﬁimals dis;layed

Experlenc,e however Shcm ed t.hat pusiness ﬁrms have annual bgdgets and dc: not glways havs
su’rp]ua money to g‘ive at ghm-t mtice

Orgamzmg Sménce Falrs m thexr own schaals

NE§ Zealand Science Fairs e

] For a long time, endeavours were made to organize an Annual New Zealand Science
Fair, to display the best exhibits from the local science fairs. This was not achieved until six
years agﬂ beause of the lﬁgh cost af ﬁ;rdmg ﬂ'lEI‘I'l F‘ortuhately ﬁrst one, and nowa secorld

thém
in Hastmg‘s, the f«::lyth again in Wellmgtcn the lsgt in Duneﬂm The next is bemg held in
October 1982, at Palmerston North.

Evaluation T : : -

Evaluation is carried out on a cnmpreheﬁsi‘f peints score system -which has proved
very satisfactory. ’ ;

Problems and Issues with Science Fairs
(i) Funding
With the early Science Fairs there was more than adequate finance, but with
inflation, this has been a IRtle difficult.

(ii) Venues - - ’ w
The fairs have béen held in public halls, display areas and schoo] halls, meving to =2
a different venue every two or three years. f";
(iii) Time 4 )

The best time to hold a fair is difficult to declde whether to hn]d it in terrn time
or holiday periods. The Wellington experience has been to hold them in second
term holidays. )

’ J
*i MALAYSIA / .
Introduction - , ,
Malaysia, being a developing country, needs a lot of new scientists in various fields of
research to explore its rich- natural resources and to design new techniques to utilize thé rich

raw, materials, for example, mbber, pa}m oil; cocoa and other aggt:ultural products. These
will enable the country to be self-sufficient and.also to export more finished products.




for the rural sub urban smd urban' schools. Audm v1sual al(' have alsc: been mtmduced in the
l teax:hlng of science and mathemaﬁcg To make the fm*mal teschmg uf science more mterestmg
suentlfic activities'. The%e actlntles can be cla:sﬁed into two tvpes fﬁ"mal aCthItIES and
non-formal activities. ’
There are various places in Malaysia which offer good sites f@r out-of-school scientific
activities for young people. Some of these are : (i) National Museum; (ii) State Museums -
(iii) National Park (Taman Negara); (iv) Youth Park: (v) Zoo; (vi) Botanical Garden; and .

(vu) Aguarium. . v

Farmgl Out-of-School Scientific AEtﬁﬂf.iEE

Most of the activities under this category fall within the rigid school curriculum. The
main plgners and orgamzers are the school science teachers. -

Durmg the school terms, spemal science- and mathematlcs prog’rammes are teleca.st
given the plarmed prcigra.mrne in advam:e The broadc sts are then follnwed by a dlscussmn
pertaining to the topic observed. This activity is very useful in enriching the teaching of
science and mathematics. Some experiments which Lanlmt be carried out in the laboratory
due to lack of facilities can be observed in t‘ie pf@gr‘amme for better understanding of the
mncepts involved. : : .

In the teaching of Biological Sciences, sometimes the teacher concerned take groups

. of pupil out of the laboratory to make a practical study of living things in the school compound.

Non-fermal Out-of-School Scientific Activities

These activities are organized and planned by the office- bearers of the Science Soclety
under the supervision and guidance of the school science teachers and are organized outside
the normal school hours. Some of these agtivities include visits to factories and research
centres, intra- sc:ncml and inter=schml quiz c:o?n etitions, ﬁlm shows and EX(':UISiOﬁS‘ Educaﬁona]

agncu,ltural pmducts by farmere

In Penang, there is a unique science group known as Penang Young Scientists’ Group
(PYSG) This group was founded 11 yeags ago with its members composing of sixth-form
science pupﬂs from seven schools on the island. Besides organizing the usuzl activities carried
out by the school SCIEDEF society, they do more elaborate projects of public and scientific
interest. Dunﬂg the past yars they have carried out projects such as : river pollution with
the help of lecturers from the University of Science Malaysia, Pening; noise pollution with
financial aid from the Consumer Association of Penang (CAP); a simple analysis of local fruits
for their Vitamin C content and some other minor projects.

. This group also organizes out-of-state visits to research centres which are not available -

in the State. '

-
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Penaﬁg State Inter-School Science and Mathematics Exhibiﬁﬂﬁ

too much strain on the pupxls, .

The aims of the exhibition are t¢ : promote the non-formal teaching of science; enrich
the formal taa.x:hmg of science; and inculcate and nurture the talents in our young peobple to be
good scientists in future. -

*The exhibition is organized with the cooperation of the State Education Department.
All the state primary and secondary schools are informed of the exhibition about 3 to 6 months
in advance so as'to give the participants ample time to prepare their projects. A particuiar
school is nominated to host the exhibition. :

The exhibition is divided into four main sections - biological sciences, physical sci:nces,
chemical sciences and mathematies. Only fourth- form pupils and above are eligible to paftﬁ:lpate
in the exhibition. As for the primary schools’ section, there is no competition among the
pl’O_]ECtS whlch mamly consist models and charts.

As a common practlces the Selection Commlttee w;ll re_]ezt any pro;ects Whlch wzll mv*:ﬂve
7 ublic risk and which torture or ill-treat animals.

Letters of mwtatmn are sent to various institutions of higher studies (RECSAM,

teacher: tralmng culleges snd universities) to invite their staff of different disciplines to

(l) Generaﬂy, very féW participants are from the rural schools. Even in the urban

schools, most of the participants are from the big or relatively established schools.

(i) Exhibits from the biglogical section always out-number those from the other

sections with the mathematics section always having the least number of exhibits.

(iii) There is a lack of new ideas, with the result that quite often projects which have been

exhibited in the previous years tend to be reproduced inadvertantly by the participants.

(iv) Insufficient space for the exhibits. As the exhibition is usually held during the school

term, the host school cannot afford to provide too many classrooms for the exhibits
otherwise the whole teaching schedule of the school will be disrupted.

PHILIPPINES

The Out-of-School Science Edu’c:ation Labaratery (’DSSEL) is an outdacr cﬁmmunity
opportumty to learn tall-: and do science in a reaj hfe sntuatlon -

OSSEL was conceived primarily as a strategy to test the effectiveness of the out-of-
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school science education tools of the Science Foundation of the Philippines (SFP) in the
promotion of public understanding of science and tef:hﬁczlag%f education, particularly among
the people in the rural areas. OSSEL also aims at developing self-reliance and improving the
quality of life through science and technologyeducation. S

A pilot study was conducted, in three phases, in Ealucuc, which is an agricultural
community. First was a cultural survey in 1977, followed by an implementation phase to
develop research skills, introduce scientific concepts and principles, motivate the people
and transfer technology. The third phase was an evaluation conducted in.1979.

The Field Action Officer took the lead in organizing the science club which became
the club of all the science promotion a_ctivitieé of the place. Land owners were motivated to
loan their plots of land for various experiments. Workshop-seminars were used to introduce
certain techniques and skills.

The evalua’tiani showed that :

pu—

A positive attitude was developed.

A rriultipliér effect was observed in the neighbourhood.

There was an increase in the income.

The Science Foundation pefsmmel had a strong desire to concentrate their efforts

bl A

.in the enrichment of this project. .

In 1978, a research on f‘cguntryside development through science clubs’ was launched.

In 1979, OSSEL became a project of the Science Foundation of the Philippines where
all forces are centred to realize its objectives for rural development.

The research study aims at determining OSSEL’s impact on the community in general,
and out-of-school youths in particular. Its evaluation aims to determine the level of produc-
tivity amon# out-of-school youths, the degreegof leadership skills, research skills and compe-
tencies-in terms of their utilization of indigenous resources and scientific methodology for

solution of their problems.

KOREA (Republic of) _

Out-of-school scientific activities in the Republic of Korea are mostly carried out by the
National Science Museumn (NSM), ‘which collaborates closely with nine student science centres
and two children’s centres. The NSM collects, preserves, studies and exhibits materials in
the fields of science, technology, industry and natural history in order to diffuse scientific
and téchnclégicél knowledge; promote a scientific way of living; and increase the educational
effect of science and technology on young people. . !

Some of the major activities undertaken by the NSM are : .

1. Scientific and technological exhibitions where people can gain first-hand experience
with man-made devices and observe the production processes from raw materials to end
products of major Korean heavy and chemical industries; _

2. Science experiment classes held on week-ends and during school vacations;
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Wee};—end science lecturez
Science film shows: s _ .
NNational science fairs, held annually;

Student science invention contests, held annually.

The Gavernment of the Republxc of Korea is making all efforts to develop scientific
and teehnc:lgglcsl manp-ower However, it is difficult to rapidly expand educational facilities
across the nation to a satnsfacmv-y level. The best short term solution appears to be to establish
a “'science teaching centra'’ at the Na.fmnal Science Museum. This centre can be used as an
educaﬁonal establishment for students “and teachers. Currently the Government is upgrading
the Museum'’s physical facilities and its programme for this purpose.

2ok

SINGAPORE :

Introduction

In smgapc)re in recent years, there has been a considerable increase in interest in out-
of-scheol %mentlﬁt activities. This is because sciepce learning requires time to explore, to
experiment, to verify, to apply and to see science applied in everyday life. Science learning
in the classroom can perhaps change little from the mainly didactie approach of most teachers
because of the demands of the school curriculum.

Out-of-School Scientifi¢c Activities for Young People .
Out-of-school scientific activities for young people are organized both within and outside
the formal system of education. Non-formal out-of-s€hool geientific act!s ‘ties are organiged
by the following non-formal educational organizations and &cientific societies : SuTg‘a'ﬁfe
Sciénce Centre; Singapore Zoological Gardens; Botanic Gardens; Jurong Bird Park; Coralarium;
Van Kleef Aqﬁaﬁum- Maritime Museum; Chinese and Japanese Gardens; Singapore National
Academy of Science; Science Teachers’ Association of Singapore; Singapore Association
for the Advancement of Science; Singapore Nationai Institute of Chemistry; Institute of
Physics; Smgapcuﬂ Institute of Biology; and Singapore branch of the Malayan Nature Society.
Traditionally, at least in the earlier years of development of science educatlon, 'the school
science club or science society has served as the focal point of all out-of-school science activities.
School science exhibitions, science talks and meeting, visits to science related places (such as
industries, power-stations, etc.) were organized,to further scientific interests of students
. outside the classroom and to prowde opportuni¥ids to both teachers and students to explore
" areas of science study perhaps not cgvered or not adequately covered in the normal classmﬂm

programme.

-Although times have changed ‘the BEﬁV‘ltlES have not. They have been expanded and
modified in time with science educatmn innovations and the demands in school science, in the
last quarter of a century. What is significant is not only the addition of more activities but
also a shift in EmphaSE, approach and puﬁ:ose These oufinf—schml sclentl,ﬁ: activities which -
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now include tinkering with micro-computers, Singapore Youth Science 1?‘t;3'rtrﬁgh‘t;i science
camps and nature rambles, science project work (like science and technology fairs), quizzes,
utilizing what the Science Centre provides, etc., reinforce classroom lessons in science and
put a meaning in them.

Apart from the school science exhibitions, there are, at present, permanent exhibitions
in non-formal educational organizations such as the Singapore Science Centre, Maritime
Museum, Van Kleef Aquarium, Jumngiﬁi;d Park and Singapore Zoological Gardens. These
exhibitions have attracted an impressive number of students and thus have attained the
objective of popularizing science and technology. ’
Singapore Science Centre

The general philosophy which is followed in the setting up of the exhibits at the Singapore
Science Centre is to explain the basic concepts of science and their applications in daily life
and industry. 1t is believed that this is the best way of explaining science and its relevance
to daily life to the layman and students. S A

" The exhibits are on pertinent and contemporary issues such as energy, information
systems, time, solar radiation, nuclear power, population, genetics, evolution, ecology and
aviation. In ail, there are over 400 exhibits. The scientific concepts are conveyed in a simple -
and systematic way through participatory exhibits, live specimens, dioramas, micro-computers,
mdti—rpedia presentations and video shows. More than 60% of the exhibits involve direct
participation. The visitogs are allowed to touch the exhibits, turn cranks, push bottons, trace
patterns, clap their hands and operate computer keyboards to find ouz for themselves how
scientific principles work. ;

The exhibits on disﬁ)ﬂfy/’ are on both life sciences and physical science disciplines. Since
the sun is the source of energy and life, the Centre has a series of exhibits on solar radiation
in the lobby. This is to make the visitors aware of the importance of the sun as an energy source.

The following exhibit themes are on display in the galleries of the Centre :

Physical Sciences : World of Energy, Nuclear Power, Automotive Engineering, Titne,
Cominunication and Information Systems, Universe and Aviation. & '

Life Sciences : Cell, Human Birth, Population, Genetics, Evolution and Energy.
The Aviation display is one of the latest exhibitions at the Science Centre. It is the -
largest in the Pacxﬁc: region and the only one in South East Asia. ,
- The Centre updates and revises about 10% of its exhibits yearly.’ At the moment, three
new exhibit themgs are being devei@pedé They sre electricity, mathematics and electronits.
Apart from the permanent exhibits, the Centre also sets up temporary Eitlﬁlgiﬁﬂnsp offh’
lasting from 3 to 6 months, to attract and keep the layman and students interested in the .

activities and programmes of the Centre. Guided tours and exhibit workshops are organized

Singapore Youth Science Fortnight 7
Since its introduction in 1978, the Singapore Youth Scierice Fortnight which is jointly
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organized by the Singapore Science Centre and the Science Teachers’ Association of Singapore,
has become a naticnal event with a mass participation by students of all ages. About 100,000
students participate directly or indirectly in the various activities of the Science Fortnight.
The activities have successfully attracted the imaginative and creative ynuths 1n our society.
They have provided them with an opportunity to appreciate that scierzeisa hvmg and dynamic
body of knowledge and not a subject where one regurgitates facts and formulae to pass
examinations. )

Some of the innovative activi.ies of the Science Fortnight inciude Science Fair, Science
Camp, Science Olympiad, Science: Circus, Science Fiction Writing. Competition, Nature
Ramble Competition, Science Fiction Film Feﬂ:wa] Sclence Stage Show, Smence Show
and a Science Photo Competition..

New innovative activities are continuously planned for future science fortnights. For
the 1983 Science Fortnight, new innovative activities such as Science Telematch, Science
Fun Fair and Young Inventors will be introduced.

Computer Appreciation Courses ~

Some yéar_s ago, students tinkered with transistors in the radio receiver. Nowadays,
it is the micro-computer or even the mini-computer. Most secondary students now have the
opportunity to play with and handle micm—camputers in computer appreciation programmes.
This allows the students to interact with computers, to learn the basic concepts of computer
assisted instruction. The rmumber of computer clubs in secondary schools and junior colleges

is increasing.
Computer Loftware Competition

A Computer Software Competition was organized in June 1982 to encourage students
to plan their own computer programmes. This competition was the first of its kind in Singapore.
More of such competitions will be planned as computers are increasingly used in schools to
enhance classroom teaching.

Technology Fair T
_ This\biannual competition is planned for students from tertiary institutions such as the
National" University of Singapore, Singapore Polytechnic and Ngee Ann Polytechnic to
undertake independent research-type pm]ects go that they can better appreciate the processes
of technology as applied in mdgstry The Technology Fair, introduced in 1979, aims to arouse
the interest of students in the technical fields so that there will be adequate supply of ta:hmgal
manpawer to suppnrt the various industries in Singapore. .

Lecture ngénsﬁat_iﬁns and Dﬁt-@f?Seh}ql L?gbﬂrntory Courses
The Singapore Science Centre conducts lecture demonstrations and out-of-school -

-laboratory courses throughout the year. Over 30,000 students participated in these programmes

last year. They serve to enrich, vitalize and complement the school science syllabus by means
S;ﬁl‘a?t hand observations and direct hands-on experiences. These programmes are developed
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to provide deeper insight, greater understanding and more meaning to those areas of knowledge
which usually are merely read and discussed but seldem experieﬁceé.
Science Quizzes and Contests ,

Science Quizzes and Contests, both at school and natiqnal levels, are organized for
students to gauge their knowledge in the different fields of science. These often help to
~géierate an-awareness and interest in science and technology among the student population.
Some of these quizzes are telecast over television. '

Other Out-of-School Scientific Activities

Other out-of-school scientifie activities include forums, seminars, conferences and film
- shows. These are usually orgs nized by the Sﬁigapéré‘Science Centre and the various scientific '
societies. Contemporary and pertinent topics such as food praduction and research, man
and his environment, genetic engineering are usually discussed. These, therefore, enable
the students to understand and keep abreast of scientific and technological developments.

SRI LANKA

Introduction .

Learning of science at all levels in the formal school system is mainly confined to classrooms
and laboratories operating under the rigidity of formal sehool time tables which coneentrate on
preparing students for examinations. Out-of-school sciertific activities in Sri Lanka include
field trins for ecological studies and industrial visits. Not all students benefit from these
out-of-school activities and their organization depends on the initiative of the individual teachers.
Science, Radio and Astronomy Clubs, ete. have been functioning in many’schools, but again
they depend on the initiative of the teachers. It is a matter of some concern that some
out-6f-school activities have ceased to function in many schools. The excessive emphasis
placed on examination success has had a detrimental effect on non-formal out-of-school
scientific activities. This, and other problems have resulted in a down-turn in such activities
in Sri Lanka. Happily some programmes have not only survived but they have prospered.
Field Studies Centres T L -

This programme is operated by the _Pbﬁcy Co-ordination Branch of the Ministry of
Education, and'at present seven sugh centres are functioning under this programme. Centres’

- are located in very rich natural environments which provide rich resource material for out-of-
school scientific activities. The environments.are a forest, a river, a seashore or a lagoon.
The seven Field Centres are sited in different parts of Sri Lanka in different environmental

locations. ot oo

The main objectives of the Field Studies Centre Programme are : the use of environment
as a resource for learning; development of resource centres for environmental studies;

- promotion of “living in”. camps, where youths live together and participate in scientific

* -
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actwltxes to make it possible for young peopie to work together with their teachers; the
conservation of nature; to encourage young people to embark on scientific enquiries; and to
encourage use of libraries, museums and the open environment for acquisition of knowledge.

At the Field Study Centres, youths live and work together with teachers and experts.
Senior science teachers, university academic staff and officers from research institutes provide
the expertise for such camps. This programme is gaining in popularity and more Field Study
Centres are envisaged in the near future.

Rural Schools Science Programme .

Students following the junior secondary education proegramme in ru;al schools lacking
adequate equipment facilities, mainly participate in-this programme. Batches of 3040
students together with their teachers visit the Centre on a pre-arranged basis. The students
learn to use equipment not available in the schools and gain experience which complements and
reinforces their formal science educatmn The students also make use of the environment
of the Field Centre as a resource for their science learning. The students work in groups
at thex: own pace guided by their own teachers and the Director of Studies and are engagad
ina programme of self-evaluation.

Fieldwork Programme in Ecology for G.C.E. (Advance Level) Students

Biology students from schools with G.C.E. (Advance Level) classes book the Centre

for a day or two and do _systematic ecological survey of the environment using standard

ecological equipment under the guidance of their teachers and the Director of Studies of the
Centre. A fieldwark gmde a Hefbanum identifi ::atmn \ceys 2 museum and library are used

Res;degtml Camps for Youths
These are org-amzed at Dist:rict Natiﬁnal and Intematiunal Levels on themes ai current

"GI‘EEﬁ Revolutmn", "Pnllutm*" “Altemate ways of obtammg energy and conservstlon
of enery" “Pests and Pest Control”, “Better Utilization of Palrnyﬁh Flant”, “Electronics”
and “‘Astronomy”.

At these camps 30~ -40 youths live together at the Centre for4-5 days and work on
the theme for the camp guided by Science Teachers and Experts. Promising students are
selected dm—mg the camps to continue the projects evolved at the camp or similar projects -
for a penod of one year. This aspect af scientific enquiries by youth is described in detail

bel(:w

Scientific Enquiries by Ynuth
Keener students who have gained markedly from these camps are awarded a monthly

honorarium to partly.cover incidental expenses incurred by the recipient for the continuation
of theu- prcgect Such students reglster themselves with the Research Council, a sub-body
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under the Fieldwork Centre along with the outline plan of the project proposed. The Research
Council assigns to this student one or more resource personnel, who are experts in the field
of study selected by the student. Such students work in advanced laboratories in Research
Institutes also and submit monthly progress report to the Research Council and a final report
on completion of the project. ?

Typical advanced themes have been «“pollution”, “Pests and Pest Control” and
“Conservation of Energy”. This year two youths are working on “Better Utilization of
Palmyrah Plant”. ¥
Involvement of Youth in Community Qriented Frgér:ts ) I —

Some members have been working on community oriented projects to help in the *
improvement of the living standards of the community living around the Fieldwork Centre.
Some of these programmes already worked on are ‘prawn culturing in floating cages’ and
‘non-traditional ways of preservation of agricultural products’.

In these programmes students were made to assist research workers and thereby
gaining scientific expertise. - . T

L - T

TFHAILAND °
Several scientific activities, both in school and out-of-school, have been orga.rniied in
Thailand. Some of these are : science clubs, science camps and excursions, temporary and
permanent exhibitions, radio broadcasts, mobile units, a Discovery Room, mathematical
games, Toy Corner, Toy Library, and T.V. shows and contests. Many of these activities are
carned out by the Centre for Educational Museums. The basic approaches used for promoting
‘these activities are : ) -
1. Self-learning app;-aax:h;
2. Environment of equal opportunity and freedom of choice;
8. Integrationof sciEﬁcezxaﬁd culture in every activity.
Some of the major problems that hinder the success of learning science may be the
results of the following : \ v
1. Students’ unfavourable attitudes towards science;
2. Too serious an atmosphere in a science class;
3. Students’ lack of basic s’iﬁlls essential for science learning.
, Besides the improvement of teaching methods and course contents, the suecess of
science learning depends on the pi*omﬂﬁc:m of students’ favourable attitudes towards science,
- and the feeling that anyone can learn science. The answers to these problems may be to
1. Give the children an opportunity to play with toys that promote systematic hinkdng;
2. Arrénge special activities on scientific experiments which are easy arid enjoyable;
» 3. Organize educational excursions to build scientific interest and discoveries.
In an attempt to solve some of the problems, the idea of a “Discovery Room’ was .
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conceived. It is a room where the young visitors can practise solving problems and freely.
acquire scientific skills. All 'géc’cassan materials and mstruments are pronded in srﬁch a

hoped that_ the D!SCDVEI’;\?‘ Room wﬂl give the thldren &nd thgse mterested in science an
opportunity to have fun with scientific toys, to gain some scientific insight and to introduce
them to scientific skills.

Apart from the Discovery Room, the Science Museum provides :
The Mathematics Corridor, where a number.of- mathﬁmat;f:sgamés can be played; =
The Toy Corner, with edueational and scientific toys which many chﬂdren may fmt
be able to obtain themselves because of the high costs;
Mobile Units (starting in 1982). This is an idea of moving science museums to -
isolated provinces in. the country; ) 7
Radio correspondence programme, with registered members. These are desig’ne&
for the rural peaple, and pmvidé an ﬁppcortunity for the members to ws:t the Musemn

W !“

‘P‘“

s

members,

Summary of Current Trends
Over ﬂie past ten years there has been a growing awareness in all countries represented

in the workshop, of the value and power of out-of-school scientific activities. One example
of this awareness is reflected in the number of science centres and museums which have .
steadily appeared in the Asia and the Pacific region in recent years. The tmfnber of people
who have access to such centres is, as a result, also growing stea.dlly a

. Not only have such centres sprung up, but there has been a trend towards the development
of a greater number of hands-on type exhibits. It is evident from the reports that participatory
exhxbxts are the ones which best: capture the lmagmatmn and stlmulatg a sense of cunﬁusty

not yet really t.aken nff, that it be helped i:q begm, )
- There is no doubt that out-of-school scientific activities are playing a very important
~ role in bringing some form of education to the people. Such-activities are benefiting far
more people than the title ‘out-of-school activities’ might suggest. The trend has been, and
should continue to be, to bnng some education to the vast majority of people in the region
who have never had, and never will have, the luck to receive a formal school education. Iti is
therefore appropriate that a major trend has been the tailoring of out-of-school sctwmes to
* the needs of the people who will never gﬂ to school, rather than the fortunate few who do.
Out-of school activities in many countries are tending more and more to be concerned
‘with golving problems of the rural community. They dre not primarily concerned with the
dissemination and assimilation of scientific facts, but rather the application of science and
technology to tackling real-life problems in the counitry.




" 30

There has also been a trend to the greater utilization of secnndary and tertiary school
srudents in out-of-school scientific activities. Such students, who have received some formal
education, can, and have been trained to assist in programmes on a voluntary basis. Not
only have they been able to make a valuable contribution to the dissemination of scientific
knowledge, they gain themselvesina deeper understanding of their countries problems and
needs. . :
_ The cmphasis and direction of science clubs has also been progressively changing.
" A few years zgo they mainly concerned themselves with presentations, model making and

constructing and perfdrming experiments. The trend now appears to be that they are directing

_their efforts more towards carrying out projects which are relevant to the community in
which they live. In these reports there are several examples of communities gainingégreat
benefit from the activities of science clubs.

Another important recent trend is that more and more of Regional and International
co-operation and collaboration are coming up in the field of out-of-school scientific activities
which has resulted in & more wider exchange-of experiences and insights.

Overall, it would appear that the trend is towards making greater efforts to make science
and technology more interesting, exciting, attractive and perhaps most important of all, relevant.

Problems Facing Out-of School Science Activities

The largest problem of all facing most countries represented at this workshop is the
sheer enormity of the task of trying to design programmes which are within the reach of the -
majority of the potential users. There are prééious few people who have the appropriate
training, and, perhaps more iniportantly, the necesszry motivation, to pursue such programmes.
While the numbers of suitable leaders in this field remains small and perhaps static, the
number of consumers is rising at a terrifying rate.

It is therefore seen as absolutely essential that in all countries education programmes
are established to train suitable people to be capable of developing so-called out-of-school
activities. Moreover it is necessary that such programmes be initiated without delay, in that
the need for it is becoming more serious by the day. This is to ensure that there will be enough
scientific programmes to cater for the problems of a fast increasing population.

In many countries the task of implementing out-of-school scientific activities is made
more difficult by language problems and various cultural aspects. The former can be overcome

in time by training sufficient.people who are proficient in speaking the necessary languages
and dialect. However, obstacles imposed by various cultures are far more difficult and time
consuming to overcome or circumnavigate. ,

A problem which is mo-e immediately solvable is that of identifying the real needs of
recipients before designing and implementing a scientific programme If care is not taken
at the start of a project to do this, it could well be doomed to failure.

The vast geographical areas which are involved in some projects demand appropriate
transport and methods of communication and these are expensive and usually not available. -

=l

35



O

ERIC

Aruitoxt provided by Eic:

31

This, however, is a problem which is capable of solution, for here help can be sought from
various agencies both intern: | and external to the country in question. - AP

In developing out-of-school scientific activities. it is essential to organize the co-operation,
and optimization of resources in all the various agencies involved in the programme. In this
endeavour, the project can stall because of deliberate obstruction and petty jealousies anq
such problems can only be overcome by careful and tactful leadership. Here again is highlighted
the need for leaders with training and understanding.

A problem facing all countriesin the region, both developed an
finance. There are a number of ways this problem can be approached. Assistance can be sought
from internal and external agencies to the country of origin. In addition, funds can be obtained
from industry, but, ironically, it is in the countries wheye it'is most needed, that the industrial -
concerns are least interested in promoting their corporate image. It is clear from the reports
of the various participants to this workshop that one method which is being adopted to alleviate
the financial problem is to encourage programme leaders to make more and more use of existing

veloping, is that of

community expertise, resources and indigenous materials.



) Chapter Three
PLANNING, ORGANIZATION, AND EVALUATION OF
OUT-OF-SCHOOL SCIENTIFIC ACTIVITIES—
 SUGGESTED GUIDELINES *

Based on the experiences shared in the Workshop and taking into account the various
emerging trends, problems and issues which are being faced by the organizers of various
out-of-school scientific activities in the participating countries, the Workshop formulated a
set of following guidelines covening these three aspects.

PL&NNiNG‘ASPE@?T , - T e
How important the-planning process has become for most of the countries participating
in this Workshop is simply demonstrated by the fact that all these countries have their national
development plans and education forms an integral part of these national socio-economic
development plans. Itis thr!::ugh this process of planning that the countries are attempting
to get maximum results out of the limited resources dispersed in the country and which are
available for various developmental tasks.
A. Rationale
Both for develapéé and developing countries, science and technology are recognized
_to play a key role in their overall development process. However, to derive a yaximum
benefit from science and technology, it is essential that one develops a minimum scientific literacy
and scientific temper within its communities. ’
A minimum of scientific literacy can mean different things at different times, depending
- on the target groups for which the out-of-school scientific activities are organized. This will
include all the three aspects, namely knowledge (facts, information); skills (mental and
manipulative); and last, but not the least, attitudes and values. It is this last component
which can, hopefully, be best achieved in an olit-of-school environment which has no boundaries *
of the formal, rigid in-school science learning. The development of suitable indicators, which
_many a time will have to be micro-local-specific, to determine what scientific literacy has
‘been achieved through a patticular set of activities will need to be considered in the planning
process as well as to condyct various evaluative exercisgs. . -
To harness science and techrBlogy we must take into account the problems of resources,
population, literacy and co-ordination and collaboration at various levels amongst the relevant
institutions gpd‘grganiz.atinns, both horizontally and vei;tically. In this respect one should

SO - L
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not forget the role ; "ayed by the local pote:.tiul leaders. inter-personal media and folk culture

if one wants to achieve maximum outcomes,

B. Need for Identifying Target Audiences

The varicus repor! - presented to the Workshop indicate that a a variety of out-of-school
scientific activities are being organized through many types of institutions and organizations
and meny a time, the same activities try to cater to different target groups, with the result
that it is difficult to derive maximum benefit out of the activities. It is therefore desirable
that for the planning of activities one should clearly identify the different target‘gzﬂups
so that while organizing the activities, they could be specifically : fnrused | te the needs, interests

and levels of the various targét groups.
Looking at the activities which are currently being organized in different participating
countries, the Workshop suggests that the following target groups could form one possible

“and feasible arrangement for planning of various out-ef-scheol scientific activities :

1. The formal school population : For this group the out-of-school science activities
" can help, enrich, supplement and complement school science edueation pmgrammes
in achieving to a more appreciable degree its stated objectives,

2. C)ut—af—schunl ynuth Bﬁd gdults (early drupxauts 1lllterates work fﬂrce) Here the
needéd smentlf'c LllmEtE . i .

3. The ‘educated’ youth and adulfs : The astiﬁ%ﬁomd be seen as part of a life-long
education for ad;ustment to the fast and vast changing socio-clltural and economic
conditions as a result of scientific and technological progress &nd changes. ’

C. Identification of Needs of Various Target Groups

The Workshop believes that all out-of-school scientific activities and prcéframmés
must be planned and developed based on the identified needs, interests, real-life problems
and concerns of the various target gmups Some of the needs are apparent and of a regmnal
nature such as population control, fighting malnutrition, increasing agricultural pmductmtj
and improvement of livestocks, health and sanitation, all of which have a scientific and
teehnolcgmal component. Some of the other needs could, hmvevé,ri be very specific to certain
communities and geographical locations. It is felt that if the activities take into account
these aspects, the chances are that the target groups will be more motivated and activities
will become more partlmpatary in nature, a trend which many of the activities are trymg to-
follow. . o
Once the needs of the various farget groupsthave bg’en identified, priorities wi!l have
to be determined for organizing activities and this will be dependent -on the available
resources - physical, financial and human. Other aspects will be feasibility, attainability
and socio-cultural acceptability. . :

In order to identify the needs and to ensure that they are the real needs of the target

groups, a cadre of people will have to be properly chosen and trained so as to be effective in
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communications and reach the various firget groups, gain their confidence and help them
to articulate in listing their needs. This action will often demand sensitizing the populace,
particularly the rural poor and disadvantaged groups, to help them know what they really need.
The role of out-of-school scientific activity organizers ard sponsors therefore becomes very

crucial in this regard.

D. Optimum Utilization and Development of Infrastructures—Co-ordination and
Co-operation

The various participant reports showed that a number of Ministries and Departments

_of the Government, many private-and publicagencies; voluntary- organizations and individuals. .

are engaged in the organization of out-of-school scientific activities. It is, therefore, very
necessary, specially in view of the scarcity of resources in most of the participating countries
for such activities, that an optimum utilization is made of the available resources, facilities
and expertise interspread in various places. In order to achieve this, it is necessary to develop
a mechanism for interministerial co-ordination and co-operation.

Not only this, there are many problems of even intra-departmental co-operation.
Co-ordination and co-operation will be needed both horizontally and vertically and at all
levels To achieve this, it will be desirable to either develop a new infrastructure for this
purpose or utilize an existing infrastructure which could work as an effective apex body at
the national level and also similar bodies at the regional. provincial, district or city levels.

It 1s heartening to nate that during the last decade, many of the participating countries
have now established a national science and technology museum or national science centres,
and in some countries with }inked science museums at provincial levels. Keeping this in
view, the Workshop suggesﬁs that in the present scene, the Ministry of Education and the
National Séience and Technology Museum appear to be in a better position to take up the
responsibility of such a co-ordinating and planning body for out-of-school scientific activities
which may be organized by the institutions within a country.

E. Nature of Activities - - -

Though it riay not, be possible to plan and design a programme of out-of-school scientific
activities which may neatly cater for the specific needs of the individuals or a particular target
group, yet recognizing that in any target group, there are different levels of néeds, inter%sts
and development and to ensure that the activities motivate and enable the target groups to

" actively participate in them, it is desirable to plan the activities in a graded manner. For this

purpose, the following ‘hierarchy of activities' is proposed :
a) Siraple science and technology information;
b) Simple observation; - /
c) Collection; '
d) Classification;
e) Dupflit::ation (modelling);
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f) Experimentation with real pmblems and fe]t needs;

g) Inventions.

It should be recognized that even though the activity may be in the category 6f su‘nple
observations, yet it can have both the elements of education and creatlwfy The' hlerarchy
will also enxble different participants to move at their 6wn pace and according to their own
interes: from one set of activities to the other.

F. Supporting Communication Needs

Because of the scattered target audiences, communication is vital amongst these.
The following may be considered : newspapers, permdlcals scientific journals, parnphlets
“slogans, brochires, radio, television, audio and video-tapes. The effectiveness and Fﬁ%é}gﬁé}’
of the utilization of these media depend on loca! ccndltmns, such as geography, transport,
distance and other available facilities. .

In the context of the Asia and Pacific scene, another important labour and human-
intensive mode of communication, particularly in the rural areas, is the inter- -personal form
of communication and a variety of folk media which can be very profitably harnessed in
supporting the out-of-sehonl seientific activities and promoting a scientific climate and temper.

 Each media has its own uniqueness and therefore planning should include training of

‘necessary manpower to cater for the demand of various media and also development of softwares.

Encouragements for a continued innovation should be provided for in any plarning.
However, the planning process should not be seen as a one-shot or one-time affair, but would
need constant review-and revision based on an evaluation of various activities. Suggestions
for obtaining the feedback from an evaluation are given in the latter part of this Chapter.

ORGANIZATION AND IMPLEMENTATION ASPECTS

The Workshop felt that the word “implementation” was a more apprupnate word in
this context than the word “‘organization”. The point was made that there are several different '
types of organizations which ean u-nplernent a particular activity. In some cases the organization
can be formally established and constituted by a government department. Typical cf this _
type of organization are science centres and museums.

In othér cases, however, the activity may have emerged froma * grﬂssrmts" beginning
and is not formally constituted. It may not in fact be initiated by a committee, but bya smgle
mdﬂndual within the community. : - .

No matter what the form of orgéhization it will be  necessary for anyone involved in
the implementation of an activity to consider a whole ratge of factors. For instance, no
matter what form the organization takes, it will have to give careful c:answleratmn to the
» financial aspects of the programme. : ' :

Th,lS Workshap has attem ptéd to 1denthy a range of fax:ters whmh any orgam;er shou]d

¢
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that (a) the hat is not exhaustwe and (b) the factnrs identified will not gecessgnly be relevant
to all projects.

The list is meant to serve meré]y as a source whi..: any organization can draw upon in
the 1mplémentatlon of their particular programme. It{'has been compiled from the experiences
of a group of people who formed a SLLkH:C)mﬁllttEE who themselves had all initiated and conducted
projects in Asian and Pacific region.

- In summary, the list is not seen as exhaustive, but rather a useful starting point for
the lmplementancn of the prolect a checklist, from which an m!tla] blueprint for the project

Indentification of Major Areas Concerned in the Implementation of an Out-of-School
Ac 1v1ty i :

The Workshop recognized the following tcplcs as important to the seting up and
devglc:pment of an activity. The relative importance of a particular topic will naturally depend
on the actwlty under consideration.

A) Finance and budgeting
- B) Transp@rt

C) Community involvemerit -
D) Co-ordination and liaison w1th other organizations

E) Admmlstratlon and overall co-ordination of projett
F) Use and involvement of the media ‘

G) Publicity and public relations

H) Liaisan with sr':hoo] and local Edﬁtéﬁﬂﬁ authorities

I . Invalvement nf mdustry s.nci commerce

K) Public liability — insurance

L) Obtammg equipment and materials

M) Accommengation for the project

Having compiled this list, the Workshop went on to discuss what were coglsldered to

" pe the most 1mpnrtant of these factors, whn:h is not necessarily in the order indicated above.

1. Financial Planning and Production of Budget
In every pm;ect it is anticipated that it will first and foremost be necessary to prepare
a budget A budget will serve not only as an indication ‘of the overall magmtude of the financial

" involvement, but will also provide a list of the campﬂnent parts of the project.
The following list, while not bemg exhaustive, wﬂl serve to highlight some of the possible
areas of Expendlture
1. Cost of accommodation
. Transport
Prmtmglduphcatmn/staﬁanery

Lo \M‘
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e

Staff
Graphie design
Heat/light/power/fuel

N3

Post age

L oI o]
w—u
\[N
5
B
w3
]
i

Purchase; of equipment (non-expendable)

%_.‘
.

Purchase of materials (expendable)

[
[

. Telephone
. Photocopying
13. Cost of prizes
14. Travel expenses
15. Hospitality
16. Publicity
17. Photographs/audio-visual
18. Donations -
It must be stressed that right at the outset of any out-of- sc:hnol actlvity, cnntact shoujd

i
[l

out-nf schcml sclentﬁ' ic activities w:th valuable mforrnatmn matena]s textbnoks and even
in some cases, financial assistance. This last possibility is usually achieved jointly by one of
the international insti. utions and the government of the country concerned.

Finance is undoubtedly the most-important facet of any project and is usually provided
by some government agency. It can, however, be supplemented by money from the private
Sector m-iustry commumty c;rgamzatmns banks and self-generated income.
isa vehu:le fnr improving theuj own t:cxrpnrate 1rnagei and that the prn;ect is Df some cle,ar
benefit to the community, - ... -

Dne usefu,l tactic which has bééﬁ emphyed successfully has been that of organizing a

mdustﬁs.hsfs are mnted to att:end togetheri The Qpemng ceremony tx; an e;dﬁbn;n:n isa E]ESSJQ

example. _
- Othe: sources of income can include : . admission charges, sale of scientific-based articles
and refreshments. A :

ﬁﬁiﬁlﬁﬁity‘ lnvﬁi{femeﬁi

arid its success. Drgamzatmns like Rc:ta:y Iﬂtematmn'_ , Apexi Llons, Jaycees and lt:c,:al
Chambers of Commerce are examples of organizations Which could be approached.



Some museums and science centres have established groups with the title “‘Friends of
the Rakasia Science Centre”’. Such an organization can be valuable, not only in providing a

regular source of income from subscripticns, but, if carefully selected, can act as ambassadors
within the communmity, who will themselves attract further support.

3. Recruitment and Training of Staff . :

This is generally the most expensive aspect of any project and many activities in the
past have therefore relied heavily on volunteers, both old and young. )

One or two heavily committed and highly skilled persons can train a host of students,
both secondary and tertiary, to run projects. In such an endeavour, retired professionals in
the community should not be ignored for they may well be prepared to continue to work in
the service of their country after their formal working life has come to an end. In many
projects, it may well be possible to enlist the services of teachers and university academics
during formal teaching vacation periods.

It must also be pointed out that in many countries, the training of staff for out-of-school
scientific activities is already being carried out in a formal manner at the university level.
Where this is not done. efforts should be made to persuade the appropriate education

"~ departments to consider setting up-such a programme.

4, Publicity and Public Relations
This can be a vital part of any project, for in many instances the project may fail, simply

because the community at large is not fully aware of the aims and objectives of the activity
concerned.

One tactic is to talk to organized groups within the community, e.g. church and religious
groups who are committed to community service. ’

Other methpds are press releases, posters, brochures, radio and television announcements,
and audio-visual presentations like video cassettes and slides.

The staging of exhibitions can also be valuable, e.g. Science Weeks. Other example
would be to stage an exhibition on, say, “The Energy Crisis”’; and persuade concerned firms

not motivated with profit designs to becor e involved.

T

5. Administration and Overall Co-ordinaticn
For a project to be successful, it is felt that a real team effort is essential. Thereisa
need for continual briefing sessions, both horizontally and vertically within the organization.

It is vital that everyone in the Qrganizaﬁén should be well acquainted with the direction and
purpose of the project. | ‘ - . :

In achieving this, human relations play a vital role, and it is seen as essential that the .
director of the project provides the necessary inspiration and motivation which will result
in the project proceeding in the right direction. This will be best achieved by regular consultation
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of its own féelmgs, If it is content, enthu%;astlc and has a sense of cDmmﬁn purpose, thls

will be felt beyond its confines.

6. Co-ordination and Liaison with Other Organizations

. This can be quite an important aspect of a project in that it can avoid the p0551b111ty of
the organization ‘““inventing the wheel”, thus expending valuable effort to no purpose.

It is also possible that with the appropriate liaison, much mutual benefit can be obtained.

More well provided-for arganizations in the vicinity v could well provide help with printing,

duplicating, photocopying, audio-visual aids, staff, ete.
Existing organizations can, if correctly approzched, be the “launch-pads" for other less
well-provided for projects and activities.

7. Accommodation

the community at Iarge itis pusmble to seek the use uf commumtv centres, shOppmg maﬂs
and in remote areas, large tents can be used, which could be borrowed.

8. Liaison with Schools
Such liaison has many obvious advantages, not least the fact that schools can provide
accommodation, staff and equipment to develop projects.

Itis SJSO essential that the fm‘mal éduéaticinal systems appreciate the purpﬂse and va]ue
theuf own forrnal programmes.

9, Invul#eﬁiént of Pmnts

ac:tlﬂty may well be contmued beyond its conﬁnes back into the hnrne Informed parents :
car become committed parents, and as such may well be able to lend, provide or incite assislance.

10. Invnlvemﬁnt of i'ﬂdiistry and Cﬁmﬂ:éﬂze . i

sigmﬁcant were Iargely E:@ressed earher in Sé(;thn 2 Gomrnumty Irxvolvement
Let it only be stated here that enlisting industrial/commercial support can be véry time-
consuming, but if approached in a correct way, it can be very rewarding. What the * ‘correct’”
way is determined by the activity and the type of approach to the firm concerned.
Industry and commerce can provide : financial assistance; production of exhibits; ard
financing exhibits. ’
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Conclusion

any project and therefﬂre of Lntxcal 1mp@ﬁ,ance to its success. It was also \fltally lmpartant

that ail members involved in running a project should be totally committed and all striving

to the same common goal.

Identification of Major Components in Designing an Out-of-School Science Activity
An interesting technique was developed in the course of the Workshop which it is felt

could be of value to the leaders of future out-of-school science activities.

The technique involves making two lists and completing a chart. The first task is to

list all factors which will be involved in the implementation of the programme.

A) Finance and budget H) Liaison with schools
B) Transport requirements - I) Involvement of parents
C) Community involvement J) Involvement of industry )
D) Co-ordination and liaison with K) Public liability - insurance

other organizations L) Purchase of equipment
E) Administration M) Staff recruitment and training

§ F) Involvement of media _______N) Accommodation for project

G) Publicity and public relations .

The next task is to list all possible argas which will involve financial expenditure.

1. Aeccommodation 10. Materials purchase
2. -Transport 11. Telephone

3. Printing/duplicating/stationery " 12. Photocopying

4, Staff , 13. Cost of prizes

5. Graphic design ~ 14. Travel expenses
-6. Heaﬂllghﬂpﬂwer/fuél 15. Entertainment
7. Postage 16. Publicity h
8. Insurance 17. Photography/audio-visual
9, Purchase equipment , 18. Donations

Dm:e the two lists are prepared then a chart is prepared as indicated on Page 41.
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The financial components of each factor is then indicated by ticks in the vertical column
under a letter corresponding to that particular factor. :

For example, Transport requirements (B) is a factor which is seen as involving sta.ff (4),
fuel (6), insurance (8), and spare parts (9) to keep the vehicle operational.

Once completed, the chart will provide the following mformatmn

The horizontal totals give an indication of the most important gampcsnants fur the far:tars
list. For instance, postage, telephone and publicity are relevant to a large number of the
implementation factors. It is significant that they are all methods of communication.

The vertical totals indicate the relative costs of the various factors. For instance, the
most “‘expensive’’ factor, at least in terms of time, is the budget and its preparation.

46
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From the chart, we also discover that rommunity involvement and staff recruitment
and training are considered to be amongst the most expensive factors in the programfne.
Clearly, the way in which the chart is completed will vary from project to project. In
some cases, for instance, the organizers may well have the full use cf a telephone and there
may be no pri" .ng and duplicating costs. In that case, the chart given here as an example
woy! | be . .nsiderably- different.
£ ~ _ .dea and technique is one excellent example of the sort of benefit which can be
derived from a workshop of this kind where a serfés of people come together to share ideas
and philosophies.

EVALUATION ASPECTS | ,

In every activity, evaluation plays an important role, since it helps in making modifi-
cations which steer the pfcgramme to the ultimate achievement of its objectives. Such
modifications will normally have the effect of utilizing the available funds and facilities more
effectively. )

_The evaluation of out-of-school science and technological educational activities. is -

principally used, not for its discouragement, but for its improvement.
Many out-of-school science sctivities for youth are done purely on a voluntary basis
and therefore exaggerated criticism or the lack of tact when comparing projects in various
parts of a country, could Jead to the dampening of organizers’ enthusiasm.
One of the pﬁnéipal components of an evaluation programme should be self-evaluation.
However, in order to achieve the best results, clear objectives and aims of the activity should
be identified and formulated according to the local needs. The strategies for implementation
must also be identified. : N
‘The principal Dbjectivés of out-of-school science and technological education could be
formulated as follows: ‘“To create an overall sympathetic attitude and appreciation of science
and technology as one of the principal tools for national development”. .
The principal needs and strategies are as follows :
1. To link out-of-school science and technology education to current social problems,
e.g. agricultural and industrial development, environmental protection, ete.;

2. To institutionalize out-of-school science and technology education while at the same
time trying to ensure that the programme is flexible; .

3.- To create meaningful and fune_tian_aLre]atiﬁnship;with;relevant’ government and .

_ non-governmental agencies sndﬁéi*génizatiﬂns;

4. To train adequate numbers of personnel to lead and advise science clubs, museums,
‘fairs, camps, etc. and to promote an efficient communication, information and
documentation service for out-of-school science and technology education at the local,
regional and national levels.
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During the evaluation process, the following important general functions of the out-
" of-school education programimne are also to be borne in mind :

1.

;w

A supplementary service to formal science and technology education. This means
to complement, replace and reinforce it through out-of-school programmes.
Providing second chance for all those chlldren adolescents and adults who failed
to take advantage-of their initial educational opportunities, dropped out and did not
rearh the adequate level of scientific literacy. It is true that many people only devélop
ani- .. st for science and technology when they reach a mature age, and for such
people, non-formal out-of-school scientific activities are their only means of i improving
themselves. - -

Providing the initial educational opportunities for the large sections of non-enrolled
school-age children, adolescents and = adults who for one reason or another had no
opportunity to profit from systematic science and technology education.

In the background of the objectives, needs, strategies and functions of out-of-school
activities for science and technnlogy education listed earlier, the different aspects which

should be evaluated are as follows :

1.

2.

To determine if the participants really understggd the purpa:e of the activity and

whether they learned from it;
To determine if an awareness in the general public had been created and also in the

scientific and technological education organizations concerned about the project

and what it was trying to achieve; ,
To determine what achievements had been made by the various agencies involved

in the project.

In addition, it was consxdered important, in the evaluation of any project, to cite facts

and figures.

Science Clubs

1.
2.

Extent of enrollment;
antalmng of interest among members in the club ax:t]whes (i.e. was there a drop-off
in membership?) . .

Science Fairs and Exhibitions

1.

& o

4
5.

6.

Whether activities are science-based; .
Whether activities ére linked to the country’s needs;

Are the programmes lnnpvatwe”
Do the programmes promote creativity?
Are local resources utilized?

Science Museums

L
2,

Linked with national heritage, environment and national needs;
Depict development of national technology;

48
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Tts influence on the community;
Its activeness and the extension and cc-ordination activities;

e

Comprehensiveness of the programmes;

o

Special attention to be paid to mobile exhibitions and museobuses; in view of the fact
that in some cases, the cost of such programmes do not correspond to the effects
achieved, especially concerned with regional and international mobile museums.

=

Science Ca’mpsl :

[

Awareness of community problems among the clientele;

!:'-.,j\

Heaction of community towards such programmes;
Cultivation of scientific skills and scientific interests;
Effectiveness of the programmes and the relaxation rrovided for the participants;

oo W

Promotion of scientific expeditions (summer camps).

Science Olympiads, Tournaments and Quizzes -

~ While evaluating these programmes. it should be borne in mind that the “‘competitive
spirit” of the events do not overshadow the objective of selection of participants and their
voluntary and joyful participation in the events.

Mass Media .= = L .
The mass media can play a vital role in improving cut{gf-;z.cf};c;éi science and technology
education. However, in evaluating its effectiveness, it is really only perhaps péésible to find
" out how much the media know of the project, and to determine and describe the extent and
effectiveness of publicity given to the project. - : .

-,

Conclusion

The Workshop considering evaluation techniques, summed up the various possible
approaches as follows : ’ ;

1. Informal discussions and feedback;

2. Questionnaire;. :

3. Formal reports citing facts and figures; : : .

4. Surveys and comparative studies;

5. Workshops and meetings.

Evaluation could be done by : :

1. The agency conducting the out-of-school programme; -

2. The eo-ordinating agency—at international, regional and national levels. .

& = T e e e
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Chapter Four
SUGGESTED OUTLINE FOR A TRAINING HANDBOOK
FOR KEY PERSONNEL ORGANIZING
OUT-OF-SCHOOL SCIENTIFIC ACTIVITIES

=

Introduction
The expen’ertes shsréd by the partieipants during the W’nrkshop amply demonstrate

in almust all the countries. N ot iny that the actlwtleg ha.ve mereased in nui’nbers covering
a wide spectrum of the ;opulace, but even the nature of activities has undergone transfor-
mation.

Organization of such activities was originally the preserve of a handful of dedic:ated
and motivated individuals. However, due to the fact that there has been a very rapid increase
in suc_h activities, many more people are how required in order to fulfil the increasin sing needs.

" The task of ﬁndmg and training new people to fulfil the demand will not be easy,
especlally as the problem is compounded by time constraints.

Each country has its own specific problems and attemptmg to establish a single format
training programme would not be feasible or effective.

In some cases, training programmes can be informal and self-taught, or organized
structured in-service courses or, in certain cases, even part of a pre-service programme’

particularly for science teachers.

It is therefore felt that only the basic guideline should be set down for the use of all,
and that this would be best achieved by the production of a training handbook.

The purpose of this handbook would be to offer guidance and experience for such peaple
in the planning, implementation and evaluation of out- of-school activities. )

In order to develop an outline of the contents of such a training handbook, the Workshop
used the following scheme for the purpose of its discussions :

HOW ~ WHY WHAT
OUT-OF-SCHOOL

- SCIENCE. ... . .. S , —
ACTIVITIES '
-7 WHERE WHO WHEN
The question of “WHY" will have to be looked into in terms of the rationale for and the
role of out-of-school scientific activities. The “WHAT" aspect should be addressed in terms
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of the planning needs for such activities. The “HOW", “WHEN" and “WHERE" will be the
implementation aspects. Finally, the “WHO” component relates to the key personnel who
will be responsible for organizing and evaluating such activities. In addition to this, “WHO”
could also encompass the target audiences.

In order to provic - an answer to these questions, the Workshop suggested the following
outline for the training nandbook :

Chapter One—An latroductory Chapter: This should include the rationale for
developing and implementing the out-of-school activities; their advantages over the formal
school science education programme; nature and scope of such activities and their limitations.

Chapter. Two—Planning for Out-of-School ScientificActivities : This should include
concerns such as need for planning and its advantages; macro- and micro-level planning of
such activities; perspective planning; determination of needs of the clientele; resource
identification and mobilization; locating unused and under-utilized resources; staffing peeds,
etc. .
Chapter Three—Implementing Out-of-School Scientific Activities : This chapter

could include the problems of implementation and possible strategies to overcome such
problems based on the guidelines which the Workshop has proposed under Chapter Three
of this report. Skills in effective and inter-personal communication, group dynamizs, human
~relations. motivation aré soime other aspects to be covered. : :
Chapter Four—Evaluating Out-of-School Scientific Activities : This could briefly
describe the need for evaluating activities as a mechanism for renewal of a progranime and
correction of the courses. A short description of different evaluation techniques and instruments
with their limitations in view of the peculiar nature of out-of-school scientific activities
could be profitably included.
Chapter Five—Special Characteristics of Selected Qut-of-School Scientific Activities :
This chapter could deal with the special characteristics of the following major out-of-school
scientific activities facilities :
a) Science and Technology Museums/Science Centres (at national, sub-national and
local levels);
b) Science Clubs (as part of schools or independent clubs);
¢) Science Camps/Field Study Centres;
d) Science Fairs and Mobile Exhibitions;
.e) Popular science writing; and other media programmes - radio, TV and films.
Under-each of the above five, could be indicated the role of the organizers of these
f——éaeéﬁtigsandwhat;:ampetenciestheyjeed to acquire. Itis recommended to have some short

case studies of successful projects included as examples (from the developed countries, the

developing countries and'the least developed countries) so as to provide the readers of the -

handbook with a variety of problems and strategies adopted for their solution. °
The Workshop recommended that the handbook should be basically a practical docurnent
illustrated profusely with actual examples wherever possible.

P
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The handboeok could also irelude some Annexes, particularly a bibliography on out-of-
school scientific activities literature; and an inventory
in the various countries of the region and addres
important projects.

of out-of-school science programmes
ses of national-level science museums and

o2
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Australia

Bangladesh

China
(People’s Republic of)

Indonesia

Annex I
List of Participants

Dr. M. Gore
Department of Physies
Faculty of Science
Australian National Qﬁive;%ity
P.O. Box 4 -

Canberra, ACT, 2600

Dr. Mubarak Ali Akhand

Director

Museum of Science and Technology
95 Kakrail, Ramna

Dhaka-2

Mr. Wang Jingsheng

Deputy Director

Department of Children and Teenagers

China Association for Science and Technnlagx Frlendshlp Hotel
Beijing N

Mrs. Di Xiaojing

¢/o Secretary General

Chinese National Commission for Unesco
37, Da Mu Chang Hﬂtaﬁg

Xidan, Beijing

Dr. P.K. Khanna .

Reader in Botany

Regional College of Education
Shyamala Hills

Bhopal 462013

Dr. B. Suprapto

Director

General Seeandary Edugatlcm
Ministry of Educatlcm and Culture
Jakarta

Mr. Tan Get JDQ
Adviser of Penang Young Scientist’s Group (ASMEP)
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New Zealand

———
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Pakistan

Piﬁlip'pises

Repuhlic of Korea

‘Singapore
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61 Medan Kolam Air
Reservoir Garden
Air Itam, Penang

.Dr. Purna Nath L‘Iiéhra
Chief .

Natural History Museum
Tribhuvan University
Anandakuti, Swayambha
Kathmandu

Mr. Phillip Alve

Secretar;;f

Willington Brarch of the Royal Society of New Zealand”
52 Raroa Road

Kelburn - - .

Wellington 5 "

Mr. M. Akmal
Director .
National Museum of Science and Technology L.
.Lahore 31 : '

Dr. J. Guerrero

Director

Science Promotion Institute
%Natiional Science and Technology -Authority (NSTA)
“Presidential Management Staff

.San Miguel, Marﬁla.

Mr. Kim Chi Moon

Director '

Department of Research and Planning
National Science Museum

Seoul

- Miss Foo Tok Shiew-

‘Head .
Life Sciences Department N _ .
Singapore Science Centre 4

"Scienice Centre Road

Singapore 2260
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Sﬁ Lanka

"Thailand

Unesco

oy

£= 3

ICC

Resource person .

Mr. K. Ponnampalam
Field Studies Centre
Department of Education
Jaffna Region

Jaffna

Mr. Boonreong Keo-sa-ard
Director S

" Centre for E ducational Museums
" 928 Sukhumvit Road

Bangkok 10110

Dr. G. Teterin* =~ -~ - -

Programme Specialist

Division of Science, Techni¢al and Vocational Education
UNESCO . ‘

7, Place de Fontenoy, 75700 Faris

France

Dr. M.C. Pant

Specialist in Science Education .

Asian Centre of Educational Innovation for Development
Unesco Regional Office for Education in Asia and the Pacific
Darakarn Building .
920 Sukhumvit Road .
Bangkok 10110 . !

Dr. Wimala Ponniah

Reg“mnal Admser in Envxranmental Educatlcm -

Darakarn Bulldmg .

" 920 Sukhumvit Road

Bangkok 10110

" Dr. Twee Hormchong

Vice-President of ICC for Southeast Asia
Facyl
Srinakharinwirot University ..
Bangsaen, Chonburi 20131
Thailand- *

Dr. Thamrong Buasri

317/2 Ekamai Road

;.of Science




Observers

Sukhumvit Soi 63 -
Bangkok 10110

[

. Miss Sunanta Thipmalmas

Educator

The Curriculum Development Centre
Sukhumvit Road, Bangkok 10110
Miss Chiensri Vividhasiri

University Lecturer a
Faculty of Education
Srinakharinwirot University
Sukhumvit 23, Bangkok 10110

Supervisor

Supervisory Unit

Teacher Educational Department
Ministry of Edueation

Bangkok 10300

Ty

. Mrs. Chongdee Sangpetch

Supervisor

Supervisory Unit

Department of Primary Education
Ministry of Education

Bangkok 10300

- Miss Tiny Anakasant

Science Supervisor in Secondary Education
Department of General Education

Ministry of Education

Bangkok 10300 ‘ 7
Mrs. Wichian Samart

Director

Satreemahapruttaram GiFls’ School
Sriphraya, Bangrag

Bangkok 10500

Mr. Witthaya Boonthanom

Head ,

Chemistry Department

Faculty of Science
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10.

11.
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Srinakharinwirot University
Bangsaen, Chonburi
Chonburi 20131

. Miss Salin Weerabut

Educational Officer

Bangkok Planetarium

928 Sukhumvit Road

Bangkok 10110

Mrs. Praneet Vibulayapraphan
Assistant Professor

Faculty of Education

Bangkok 10240

Mr. Chalong Intasian

Assistant Professor

Department of Secondary Education
Faculty of Education

Chiang mai University

Chiang mai 50002

Mr. Yuthana Smitasiri

Assistant Professor

Department of Biology
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Annex 11
Addresses

Inaugural Address by H.E. Dr. Kasem Sirisumpundh
Minister of Education, Thailand

’ Mr. President of the Science Society of Thailand,
Assistant Director-General of Unesco,
Honourable Guests,

Distinguished Participants,
Ladies and Gentlemen,

"It is a great honour and privilege for me to'be with you at the Opening Ceremony of the

- Regional Workshop for Key Personnel Concerned with Out-of-School Scientific Activities
by Young People. May I take this opportunity, on behalf of the Thai Government, to extend
to the distinguished participants, resource persons and honoured guests from abroad a sincere
welcome to Gur}:arjital city of Bangkok. My warm welcome is also extended to the prominent
local experts who have kindly accepted to serve as resource persons in this Regional Workshop.

It is indeed most heartening to learn that the various member countries of Unesco in’
Asia and the Pacific share with Thailand our realization of the significance and impact of
science and technology on national development as well as on our daily life. A Workshop
such as this reflects our common need to improve ways and means of making knowledge
and information regarding science and technology accessible to all and in particular to youths,
who constitute our main target group. Allow me therefore to place on record here my profound
aporeciation ta Unesco for having continuously given encouragement and support to the
activities concerning science and technology in this region. [=df™1 also like to take this
opportunity to express my warmest thanks to the Science Soci_ ~, .f Thailand, the ICC and
other agencies whose fervent support and assistance have made this Regiénal Workshop
possible. . ; ] T .

In my view, the Regional Workshop is most opportune, as it is being held during the
year when the Thai people are celebrating the bicentenary of the founding of our present
capital city of Bangkok. As the President of the Science Society of Thailand has already
mentioned, the Thai.Government has declared the eighteenth of August our “National Science
Day”. Hence it is most timely and appropriate to organize this Workshop in the month of
August during which many activities are undertaken to highlight the significance of our

~ National Science Day.

i - : —
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Like many other developing countries, Thailand is still beset by the problem of population
increase with the undesirable result that, in spite of all the efforts made and resources allocated
for the education of our people, a vast majority receive only primary education. For economic
reasons, these unfortunate people are unable to continue their education beyond this level
and have to leave school to earn their living. The Ministry of Education has therefore placed
a great emphasis on non-formal eduration. Realizing the important role that science and
technology play in our present society, the Ministry has made every effort to make out-of-school
scientific activities accessible to all, and in particular to young people. The establishment of
the National Science Museum, which has the honour of being chosen as the venue of the
Regional Workshop, is a manifestation of such efforts. The benefits derived from its
programmes and activities are indisputable. Thus it is our main aim to establish such museurns-
in other parts of the country so that people in other regions can enjoy similar privileges.
Ladies and Gentlemen, the ways and means of enabling our youths to participate in
out-of-school scientific activities are many and I have no doubt that this Regional Workshop
will prove a useful exercise and a fruitful experience to all concerned. Iam confident thatthe
collective wisdom of all the participants will lead to its most successful conclusion. In spite
of your busy schedule ahead of you, I nevertheless hope that you will be able to find some time
to enjoy and appreciate the many attractions that Bangkok has for our visitors from far and

wide.
Concerned with Gut-of-School Scientific Activities by Young People and wish you all every

success in your deliberations.
Thank you.
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Statement of Mr. Raja Roy Singh, Assistant Duectnr-(?réngrsl
Unesco Reg’mﬂal Office for Education in Asia and the Pacific

L-adles nd gent]emén,

It is a pleasure as it is a privilege for me to extend to you a most cordial weleccmie on
behalf of Unesco and on my personal behalf.

We are most grateful to you, Your Excellency, for your presence with us today, despite
the many hea\ry calls on yaur time by duﬁeg of State It bears witness to the deep interest

' Dur sincere thanks go out to the Scxence ancxety of Thailand for agreeing to jointly host
U sian Centre of Educational Innovation for Development this “Regional Workshop

for Key Personnel Concerned with Out-of-School Scientific Activities by Young People”. Itis

befitting that this Workshop is being organized by the Science Society this year as Thailand
is celebrating its Rattanakosin Bicentennial. Only last wegek Thailand also celebrated its first
National Science Day to-honour King Mongkut, the founding father of science in Thailand.

Science is not only what the scientists do; it is also what its application makes it to be.
Equally impertant, it is also.a way of looking at reality, events, the world; an attitude of the
mind, the scientific spirit. Science therefore is not a body of skills or even of knowledge
intended for a select group. It has to become the possession of all people, as knowledge which
shapes the perception of the world and events, as application which gives control over events
and mateﬁals In our develc}ping enuntr-ies specia]ly, access to sc:ier’u:e edticaﬁun in a form
sable fm' averal] socio-economic development

Science education therefore has been ari important concern of all the Member States
i ‘13 has been accorded to its expas f’cm and qaahta‘l:lve nnpmvement,

of the regmn, and hlgh pri

Am‘:ess to S(:iem:e educatmn as paﬂ: of the educatmn prowded by t.he schauls from the
very beginning is obviously important. It is now coming to be recognized that science education
must be available to every student in school throughout the school career. Equally important,
however, is to make science accessible to the vast population outside the school system, both
, adu]l:s and ynung pe«:)ple h= out-of-school papulatmn is the one that at any mament has the

. be an 1gipc>rtsnt parl; of the deve]opment strategy. In our developmg coumtnes young people
form a very large segment of the population ofit of school. They are the ones who are going
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to shape the events in the coming vears. Thus access to science education and technology
education for out-of-school youth becomes crucially important. Qut-of-school science activities
should surely be concerned with young people who are not within the school system and are
part of the work force.

Out-of-school science has yet another aspect. It is an extension of science education
within the school system but not carried out within the confines of the ‘classroom. The world
outside opens its wealth of learning experiences for enriching the teaehmg of science and
technology. _ : .

An out-of-school setting offers a host of possible lo¢:atmns such as factories, shops
streets, forests, streams, ponds, farms, deserts, beaches, sea, and many such other locations
which have immense educational potential for serving as scientific laboratories for observation,
data collection, experimentation, investigation, depending on the nature of activities. In

addition, out-of-school science has access to a large community and human resources and

expertise for guiding and organizing various activities. The mass media like TV, radio,
newspaper are available to reach a much larger audience out of school. .- )
During the last few decades out-of-school education in the region has been growing
and a number of related programmes and activities have been developed in almost all the countries.
Amongst these, science clubs appear to be the most popular way of carrying out extra-curricular
sclentxﬁ: activities. Seience fairs, science camps, field studies centres, science museums,
science films and papular science ]Qufnals are recenﬁng mcreasmg atten;tmn In all these

them ona sca]e am‘:l ina magtltude whn:h reach out to the largest. mlmber of young péaple
and bécomé a changle agent. The creation of critical mass is of decisive 1mpc:rtance

For the past many yearg Unesco has beea co- operating with the Member States in
vaﬁous aspects of science education. The General Conferenceé of Unesco at its Twenty- first
Sessmn held in October 1980 approved a significant programme for the develapment of science
and technology in school and out-of-school. This programme includes activities such as
international exchange of information ﬂm)ugh meetings and publications, support to development
of innovative teaching-learning materials, training activities and co-operation with Member
States in the development of infrastructures for science and technology education. In the
Second Medium-Term Plan of Unesco for the years 1984 - 1986 which is shortly to be considered
by a special session of the General Conference of Unesco, scier:ce and technology education
has a high priority.' The present Regional Workshop is thus meeting at a very opportune time
and we shall look forward to your deliberations with profound interest.

May I now féques;t Your Excellency to inaugurate the Workshop and address it.



Welcome Address by
Associate Professor Dr. Kamchad Mongkolkul
President, Science Society of Thailand -

Your Excellency the Minister of Education,
Distinguished Guests, Respected Participants,
Ladies and Gentlemen, a

On behalf of both the Science Society of Thailand under Royzl Patronage and the
Organizing Committee of the Workshop, it is a great honour and pleasure for me to greet
all participants and observers to this “Regional Workshop for Key Personnel Concerned with
Out-of-School Scientific Activities”” with a warm traditional Thai welcome: “Swasdee, Kho
Ton Rub Duay Kwarm Yindee."”

Ladies and Gentlemen, most of you already know that 1982 is the bicentennial anniversary
of Bangkok. In accordance with the government policy, the Science Society of Thailand
has tried to organize many scientifically relevant activities both at the national and regional
Jevels to commemorate the Rattanakosin Bicentennial. By a fortunate coincidence, last April

_the Government approved a proposal initiated by the Science Society of Thailand to officially
honour King Mongkut, our present King’s greatigrandfaﬂier; as “The Father of Thai Science”
and to declare the 18th of August every year as “National Science Day”. 1don’t know whether
any of the participating countries have also their own “‘Fathers of Science” and “National
Science Days”, but in places like Thailand where science has yet to be more fully appreciated,
promotion is constantly required.r -

In celebrating the first National Science Day during the Rattanakosin Bicentennial year,
the Science Society of Thailand has organized a series of activities. A foundation was setup
to support an annual award of 100,000 baht to be presented to the outstanding Scientist of
"the Year. Other awards and prizes include those for Model Science Teachers of the Year,
Science Talent scholarships, winners of youth science projects anid science quiz competitions.
Scientific exhibitions by governmental and private organizations have also been held. Closer
to the theme of this Workshop, an Asian Youth Science Fair was also organized. Due to an
unfortunate time constraint, only seven of the more than forty projects were received from.

" three other countries. - : '

In an attempt to widen the scope of activities'of the National Science Day, the Science
Society of Thailand arranged a panel discussion-on “‘Policy of Political Parties on the Use of
Science and Technology for National Development” with the psrtieipa:ﬁts being the political
party chairmen, or deputies, of Thailand’s five leading political parties. Last weekend some

?
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800 school and college teachers of science also took part in a two day conference on “‘Science
education and its impact on the development of Thailand.”

The Science Society of Thailand is most honoured to close the double celebration of
Rattanakosin Bicentennial and National Science Day with this “Regional Workshop for Key

* Personnel Concerned with Out-of-School Scientific Activities by Young People.” I would

like to take this opportunity to express my sincere appreciation to Unesco, its Asian Centre
of Educational Innovation for Development (ACEID,) and the Ministry of Education for their
financial and other assistance. ,

Ladies and Gentlemen, on behalf of the Organizing Committee, I extend to you a most
hearty welcome, Sawasdee Khrap. '



Report by
Dr. Twee Hormchong
Vice President of ICC for Southeast Asia ]
and Vice Chairman of the Organizing Committee

Your Excellency,

On behalf of the Organizers of the Workshop, I would like to express my deep gratitude
and sincere thanks to your Excellency for your kindness and thoughtfulness given to this
Regional Workshop for Key Personnel Concerned with Out-of-School Scientific Activities
by Young People. ‘ !

First of all I would like to give Your Excellency a brief report concerning this Workshop.
As you may know, Your Excellency, within the umbrella of the Science Society of Thailand,
the society consists of various sections : Science Teachers Section, Chemistry Section, Physics
Section, Biology Section and Science Clubs of Thailand Section. )

During the past two decades, the Science Clubs of Thailand Section has played an
important role in out-of-school scientific activities. We have organized National Science Fairs

\nd Summer Youth Science camps and arranged competitions on Scientific Projects for more
than ten consecutive years. Therefore, the Science Clubs of Thailand Seetion has been
recognized as a powerful educational endeavour for science teaching and learning by the
students as well as science teachers in most of secondary schools in Thailand.

Concerning the out-of-school scientific activities, especially this Regional Workshop,
I would like to draw your attention to the International Coordinating Committee for the
Presentation of Science and Development of Out-of-School Scientific Activities (ICC). Its
Secretariat Office is in Brussels, Belgium, and the ICC has been receiving continued support
" and recognition from Unesco. In fact, the Secretary-General of the ICC, Mr. Roger Otthiers
was planning to come to participate in thiSWDI‘kShGﬁ; but unfortunately he is unable to
make it. However, Professor Henry Teterin, Programme Spegi,slisti'Divisign of Science,
Technical and Vocational Education, Unesco, Paris, who has given d strong support and assisted
all activities of the ICC, has been able to join this Workshop.

To give you some more details, please allow me to mention about the last Executive
Board Meeting of the ICC held in Bonn in May 1981. The Executive Board of ICC decided
that an activity of ICC, the Asian Science Fair, may be organized in Thailand during 1981
or 1982, : :

The past experiences of ICC has shown that without the financial support from Unesco
and the Government of the country concerned,; ICC activities are not possible. It is also true
for this Regional Workshop.
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With the most kind offer of Mr. Raja Roy Singh, the Assistant Director-General of Unesco
Regional Office for Education in Asia and the Pacific, and with the kind advice and assistance
of the two persons, Dr. A. Latif, Chief of the Asian Centre of Educational Innovation for
Development (ACEID) and Dr. M.C. Pant, Specihlist in Science Education of Unesco, it
was agreed to enlarge the Asian Science Fair, by also organizing at the same time the Regional
Workshop for Key Personnel Concerned with Out-of-School Scientific Activities under a
contract by the Science Socisty of Thailand.

Here I would like to express the most grateful :hanks of the Science Society of Thailand
and the Organizing Committee of this Workshop to the Unesco National Commission of
Thailand and its Secretary-General Dr. Saiyut for all the admlmstratwe help and support in
finalizing the contract with Unesco which has enabled us to organize this Workshop.

* The Workshop wetld have the following main objectives : Firstly, to discuss the role
of DuE-Df-SChGDI sC 1ent1F ¢ activities, both in furma.l -and non-formal education programmes;
S-Etcmdl} to exchznge experiences in the plannmg organization and evaluation of out-of-school
scientific activiti~s by young people and develop related guidelines; thirdly, to identify trends,
pmblems and is-ues in this regard and lastly, an outline of a training handbnok on the

and technalggy educatmn whu:.h will be beneﬁcla] to our countries in the Asxa and the Pacific
Region as weli as in the other parts of the world.

Fellow participants, distinguished guests, ladies and gentlemen, once again, I wish to
thank you all for your kind co-operation, and again to thank His Excellency Dr. Kasem
Sirisampundh, Mixiister of Education who has so kindly consented to grace this occasion
and to declare this Workshop open, May I now request Your Excellency to deliver your
inaugural address. — N -

Thank you.. ’
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Annex I11
Agenda

. Opening of the Workshop. .
. Election of the officers of the War‘{shnp

. Consideration of the agem:la aﬁd the provisional schedule of wcrk .

of experiences.

Identification of issues, problems ¢ and trends in out-of-schooi scientific actwltles
and preparation Df guidelines on the planmngi organization and evaluation of such
activities. ) T
Development of outline of a training handbook for key personnel.

Consideration and éd@ptatian of the draft report.

Closing ceremony.
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